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1KUNING BEDS (Airkoening Schichten) .. Carboniferous 
| (Sumatra). 


See: DJAMBI CARBONIFEROUS. 


INO-FORMATION (Alino Formatie) ............ Jurassic 
(SE Borneo). 


Kooruoven (W.C.B.) (1935). Het primaire voorkomen van den 
d Borneo diamant. Verh. Geol. Mijnb. gen. Geol. serie, t. XI, 
196- 197. 


The name was Dd by TER BRUGGEN, but first published 

he above-mentioned paper as a modification of the Alino- and 
ringin Clay stones of Hooze (1893), which are proved to be 
ıtical, and which names may now be considered to be super- 
ed by the Alino Formation. 
Deep sea sediments, like radiolarian cherts, siliceous shales, 
7 shales marly shales and in one place a crystalline limestone 
ngait Tunggulbutak, E of Awangbangkal) associated with basic 
zanic rocks, like diabase, porphyrite breccias, tuffs, amygda- 
al and diabase lavas. The rocks are metamorphosed : secondary 
rite, zeolite, quartz, epidote etc. occur. The hornfels consists 
ietimes of silicified tuffs. 

Some rare intercalations of tuffaceous sandstones occur, 
taining detritus of crystalline schists; mica, quartz, and grains 
ranite and limestone. 

As fossils do not occur, the age is not certain. KOOLHOVEN 
ipares it with the Danau-formation, the facies of which is the 
ie. VAN BEMMELEN (1949, p. 341) assumes a possible Jurassic 
, as does KooLHovEn himself. 

The Alino-formation is intruded by peridotites, and is there- 
: older than the latter. 

The Paniungan Beds (q.v.) are intruded by similar peri- 
tes, are close to the occurrence of the Alino beds, and contain 
ils of possibly Jurassic or Lower Cretaceous age. They possibly 
'esent a different facies of sediments deposited at about the 
e time. The relation between the formations is unknown. 
The name Batarong Formation was used in the Jaarboek 
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(Alino, continued) 


Mijnw., 1932-1933, p. 23, in the Summary given by the Geologil 
Survey. This name is obsolete, and the name Alino Formatio 
used in all succeeding publications. 

Type locality : G. Alino, 2 km W of Awangbankal, 13 km 


25 km SE of Martapura. 

References : Hooze (J.A.) (1893), pp. 144-158; ZEYLMANS \ 
EMICHOVEN (C.P.A.) (1939), pp. 7-186; BEMMELEN (R.W. van) (19 
pp. 65, 341. | 


AMARASSI BEDS (Stage) (Amarassi Siufe).. Upper Perm 
(Timor). | 
WANNER (J.) (1926). Die marinen Permfauna von Timor. Gi 

Rundschau, t. XVIIa, pp. 41 ff. 
See : SONNEBAIT SERIES. 


ANNULATUS ZONE (Formation) (Annulatushorizont) Mioct 
(Java). 


Lupwie (O.) (1933). Toelichting bij Blad 30 (Poerwak 
Geol. Kaart van Java, 1/100 000, pp. 10-12. 


Under this name has been described a thick series of sedime 
occurring in North-Central West Java (« Bogor-zone » of VAN 
MELEN). As the thickness of the sediments, according to the re 
by MuspPer (1938) may reach 2900 m, the qualification «hi 
zon» in this connection is, of course, unjustified. Annula 
complex would be a better qualification, as has been used 
VAN BEMMELEN (1949, p. 649). | 

In this sedimentary complex a Northern and a Southern fa 
have been distinguished. The Northern facies is mainly calcare 
with intercalations of volcanics, while the Southern facie 
mainly sandy-volcanic. 

The Northern facies. No coherent section has been given fi 
this part of the series. It consists of thick, massive reef-limest 
with larger Foraminifera, and remains of numerous other o 
nims, molluscs, echinoderms etc. The limestone is usually 
hard. To the West, in the adjoining sheet 24 (Tjibarusa), this li 
stone may reach a thickness of 500 m in the Klapanunggal H 
and is there called the Klapanunggal limestone (Member) (Mus 
1938, p. 13; vaN BEMMELEN, 1949, p. 649). | 

Other components of the series are: grey calcareous sa 
stones with larger Foraminifera; marls, tuffaceous marls | 
marly limestones with long cylindrical com retions, resemb! 
similar formations in the Telisa Beds. The thickness may v 
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from about 550 m in the Eastern part (sheet Poerwakarta) to 
2 900 m in the Western part. Of this, the Klapanunggal limestones 
take 500 m, the rest of the sediments 2 400 m. 

The Southern facies. Quartzsandstones with thin coal-seams 
and muscovite, lightgrey quartzites, marls, marly limestones and 
marly shales. Intercalations of lava occur (Valley of Tjitarum 
River near Sodong). Fossils are scarce, but in sheet 24 Katacy- 
cloclypeus annulatus (Martin) was found, indicating that the age 
is about similar to that of the limestone facies, which contains 
the same fossil. 

The beds may be correlated with the Upper Pemali Beds 
(Formation) to the East, and are of T. f2-f3 age. They are over- 
lain by the Tjidadap Beds (Formation) [Halang Beds (Forma- 
tion)|. The qualification « horizon » is, of course, absurd in this 
connection. The name Annulatus formation is proposed. 

Type locality : No type section or locality is indicated. 

Geographical distribution : The beds cover large areas in 
sheets 24 and 30 of the Geol. Map of Java 1/100 000 (sheet 24 not 
published), between 106° 24’ 27” E (= O meridian of Djakarta) 
and 107° 24’ 27" E, lat. 6020” S to 6°40’ S. See also: Pemali Beds. 

Diagnostic fossils : Katacycloclypeus annulatus (Martin); Le- 
pidocyclina spp.; Miogypsina spp. 


‚ References : Musprr (K.A.F.R.) (1938), p. 13; BEMMELEN (R.W. 
van) (1949), p. 649. 


ANTJAM BEDS (Group) (Antjam lagen) ........... Pliocene 
(NE Borneo). 


LEUPOLD (W.) and VLERK (LM. van DER) (1931). The Tertiary. 
Gedenkboek Martin. Leid. Geol. Meded., vol. V, table, p. 624. 


Blue gray firm clay, rich in mollusca and corals, a few lime- 
stone beds and thin beds of coal (between half-shiny coal and 
lignite). Thickness 150m. They are unconformably overlain by 
the Sadjau-Tarakan Beds (Growp) and in turn disconformably 
overlie the Kundjang Beds (Group). According to Lruporp and 
VAN DER VLERK they occupy the T. g. stage. 

Type locality : Antjam region, NE Borneo (Central Bulungan). 

Geographic distribution : NE Borneo, Salimbatu — Antjam 
region. 

Diagnostic fossils : None given. 


Reference : None given. 


ASSEM LAYERS (Formation) (Assem lagen) ...... Pliocene 
(Borneo). 
LEUPOLD (W) & VLERK (I.M. van DER) (1931). The Tertiary. 
Leid. Geol. Meded., vol. V, table. 


Undefined sediments of T. g. (Lower Pliocene) age. No other 
reference could be found. 
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ATHYRIDES LIMESTONE (Member) (Athyridenkalkstein) | 
(Misool) Triassic 


Born (G.) (1910). Zur Kenntniss der Südküste von Misol. 
Centralbl. Min. etc., p. 205. | 

Reef limestones attaining a thickness of 50 m, overlying con- 
formaby the Nuculamarls, and partly passing laterally into the 
latter. They are disconformably overlain by quartzsandstones of 
probably Liassic age. | 

The beds are very fossiliferous, and are called after the! 
commonly occurring brachiopod Misolia (Athyris). 

Type locality : S Coast Misool (Map, p. 197, op. cit.). 

Geographical distribution : Southern part of the island 
Misool near Celebes, W. Moluccas, islands of Estanok and Waaf, 
S of Misool. | 

Diagnostic fossils: Misolia spp., Cassianella subeuglypha 
Krumbeck, Aequipecten cligneti Boehm, Anodontophora gries- 
bachi Bittner, Cardita trapezoidalis Krumbeck. 


References : KRUMBECK (L.) (1913), pp. 128-149; WANNER (J.) 
(1931), vol. 5, p. 578; BEMMELEN (R. W. vaN) (1949), p. 69. | 


ATJEH- TERTIARY 1. 42.14. aa Shell. à Tertiary 
(Sumatra). | 


See : ROBULINA CLAY (Member). 


AUCELLA SANDSTONE (Formation) ............ Jurassic 
(Misool). | 
See: LILINTA BEDS (Group). 

AUCELLA BONE N WB NU M TERME m Jurassic 
(Misool). 


See: LILINTA BEDS (Group). 


AXINEA BEDS (Formation) (Axinea lagen) 
(Java). 


See: NANGULAN BEDS (Group). 


B 


BADUI BEDS (Formation) (Badoei lagen) ......... Miocene 
(W Java). 


KoorHoven (W. C.B.) (1933). Toelichting bij Blad 14 (Bajah). 
Geol. Kaart van Java 1/100 000. Dienst Mijnb. Ned. Indie, p. 31. ' 


Andesites, andesitic conglomerates and sandstones, passing 
upward into limestones, mudstones and marls. In the NW of 
sheet 14 these beds are situated disconformably on top of the 
Sareweh Beds (q. v. with a basal conglomerate but eastward 
this disconformity disappears. 


t 
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| The Badui Beds are the last sediments to be deposited in 
is area during Miocene times. After their deposition folding and 
lift took place until Pliocene times, during which the Tjimant- 
tri Beds (q.v.) were deposited on the eroded surface of the folded 
iocene complex. - 
_ The marine facies of the beds contain larger Foraminifera 
Meeting an upper Burdigalian (T.f) age. They may be cor- 
ated with the Rembang Beds in North Java. 
. In the South, the Badui Beds contain boulders of a grano- 
rite, the Tjihara granodiorite. 

The thickness varies from 175 m in the NW part of the Bajah 
strict, to at least 300 m in the Southern part. 

Type locality : Badui district, Residency of Bantam, W Java. 
) exact type-locality is indicated. 

Geographical distribution: NW part of Bajah Mountains, 
intam, W Java. 

Diagnostic fossils : Flosculinella bontangensis Rutten, Cyclo- 
peus annulatus Martin, C. transiens Tan, C. biplicatus Tan. 


Reference : BEMMELEN (R. W. van) (1949), pp. 629-630. 


AGELEN BEDS (Formation) (Bagelen lagen) ...... Eocene 

(Java). 

» VERBEEK (R. D. M.) (1892). Nat. Tijdschr. Ned. Indie, pp. 134- 
). 

Marine conglomerates, quartz-sandstone, marls and clays. 

Limestone lenses with corals and larger foraminifera. 

Name is obsolete. 

Type locality: Worowari, residency Bagelen, Seraju Mnts., 
oart of Central Java. 

Geographic distribution : Type locality only. 

Diagnostic fossils : Camerina javana (Verbeek), C. bagelensis 
erbeek), C. djogjokartae (Martin), C. nangulani (Verbeek), C. 
>denburgi (Provale), Discocyclina javana (Verbeek), Borelis sp. 

References : RUTTEN (L. M. R.) (1927), p. 74; BEMMELEN (R. W. 
v) (1937), p. 10; BEMMELEN (R. W. van) (1949), p. 104. 


(GOR LAYERS (Formation) (Bagor lagen) ...... Holocene 

(E Java). 

BEMMELEN (R.W. van) (1938). De Ringgit Beser. Nat. Tijd- 
rift Ned. Indie, t. XCVIII, pt. 4, pp. 171-194. 

Volcanic pumice layers, beginning with a basal conglomerate, 
1 ending with a pumaceous breccia of white pumice and black 
riaceous basalt. 

The Bagor layers are overlying older layers of the Ringgit 
ser complex. 

Type locality: Bagor Mnts, between Bondowoso and Situ- 
ido, N. Coast E. Java. 

Geographic distribution : Ringgit-Besar volcanic complex and 
'ironments, idem. 


Reference : BEMMELEN (R. W. van) (1949), p. 552. 
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BAJAH COAL BEDS (Group) (Bajah kolen lagen) ... Eoce i 
(W Java). 


ZIEGLER (KG.J.) (1918). Verslag over de uitkomsten va 
mijnb. geol. onder zoekingen in Z. Bantam. Jaarb. Mijnwezet 
Verh. I, pp. 76, 78. | 


The facies in these layers changes from South to North. 

In the South the facies consists of guartz sandstones and cor 
glomerates, black clayshales, tuff layers and seams of allochtonou 
coal (paralic facies). Thickness at least 1 500 m. Towards the Nort 
the facies becomes marine and neritic : clays, marls, quartzsand 
stones and foraminiferal limestones. Thickness unknown. 

The age is considered to be Lower Eocene, because of 
fossil content. The lower limit is unknown. At the upper sid 
the series is conformably overlain by the Tjitarutjup layet 
(Formation) of upper Eocene age (q.v.) but mostly these a 
lacking and the group is covered by the Oligocene Lower Tjic 
jenkol Beds [See: Tjidjenkol Beds (Formation)]. A hiatus mul 
therefore be assumed between the Bajah Beds and the Tjidjenk 
Beds. 

Type locality : Bajah, South coast of Bantam, W Java. 

Geographical distribution : Bajah Region, W Java. 

Diagnostic fossils: The marine (Northern) facies contait 
Assilina, Pellatispira, Discocyclina and Camerina. | 

Other name : Bajah Lagen (Bajah Beds). il 

References: KOOLHOVEN (W. C. B.) (1933), p. 18; KooLHOVE 


(W.C.B.) (1936), pp. 161-164; Rurren (L.M.R.) (1927), p. 7 
BEMMELEN (R. W. van) (1949), pp. 104, 628. 


BAJAH LAYERS (Schichten von Bajah) 
(W Java). 


MARTIN (K.) (1895). Neues über das Tertiär von Java ur 
die mesozoische Schichten von W Borneo. Samml. d. ged 
Reichsmus. Leiden, ser. 1, vol. V, p. 41. 


Obsolete name, originally written « Rajah », for marine be 
near Bajah, South Bantam, W Java. They contain a mollusca 
fauna studied by Martin (K.) (1919, p. 123). According to Kool 
HOVEN (1933, p. 18, note) Martin's Bajah layers are equivalent! 
the Tjimantjeuri Beds (q. v.). 


See also: BAJAH COALS BEDS (Group). 


BALIKPAPAN LAYERS (Group) (Balikpapan lagen) Miocet 
(E Borneo). 


LEUPOLD (W.) & VLERK (I.M. van DER) (1931). The Tertiah 
Gedenkboek Martin. Leid. Geol. Meded., vol. V, p. 619, table. 


Under this name the above-mentioned authors united tv 
stages which had been recognized by Rutren (1914), as the Mei 
tawir Beds (« Marl and limestone from Sg. Mentawir ») and 
Gelingseh Beds (« Marl and limestone from Sg. Gelingseh >). TI 
Mentawir (Formation) or Lower Balikpapan Layers are consi 
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'ting mainly of very soft grey sandstone that weathers to a white 
colour, dark shale and numerous thin coal seams. Intercalated in 
‚these, mainly littoral to continental, beds, are marls and lime- 
“stone containing a fauna of larger Foraminifera. 

The Gelingseh (Formation) or Upper Balikpapan Layers are 
mainly marine neritic, and consist of marls and many thin 
limestone beds, coralline limestones and sandstones, with a diffe- 
rent foraminiferal fauna. However, the two divisions are in 
reality facies, towards the west the continental facies, towards 
the east the neritic marine facies, occupying more and more of 
the column. The stages may be recognized by their Foraminiferal 
'faunae (see below). | 

The total thickness of the Balikpapan Layers is about 1 200 m. 

They conformably overlie the Pulubalang Beds (q.v.) and 
are likewise conformably overlain by the Kampongbaru Beds 

(or-layers) (q. v.). 

The age of the Balikpapan Layers is ascertained by several 
authors to be Burdigaliam (T. e5-f1) (Rutten, 1927; Monrzn, 
1943) which is a.o. ascertained by the presence of the typical 
Foraminifer Flosculinella bontangensis (Rutten). 

Type locality : Bay of Balikpapan, E. coast of Borneo. 


Comments from B. P. M. : 

The age of these layers at the type locality is now considered 
as being T. f2-3 and is characterised by the occurrence of Flos- 
culinella borneensis, while the Pulu Balang beds, if developed in 
a larger foram facies, do contain Flosculinella bontangensis 
ET. f1). 

Geographical distribution : Along the East coast of Borneo: 
Mangkalihat Peninsula (where they are called Menkrawit Layers 
by LEUPOLD and v. d. VLERK); Pasir district, between Balikpapan 
Bay and Pamukan Bay. 

Diagnostic fossils. — Gelingseh Beds (Formation) or Upper 
Balikpapan: Cycloclypeus annulatus, Cycloclypeus communis, 
Lepidocyclina (Trybliolepidina) rutteni, L. glabra, L. angulosa, 
L. ferreroi, Miogypsina irregularis, Flosculinella bontangensis. . 
Mentawir Beds (Formation) or Lower Balikpapan : Lepidocyclina 
glabra, L. angulosa, L. sumatrensis var. minor, Miogypsina poly- 
morpha, Flosculinella bontangensis. 


References: RUTTEN (L.) (1914), pp. 326-336; RUTTEN (L.) & 
Horz (W.) (1917), pp. 243-248; Rurren (L.) (1927), pp. 222-229, 
BEMMELEN (R. W. van) (1949), pp. 134-135. 


BANJAK BEDS (Formation) (Banjak lagen) ... Mio-Pliocene 
(Java). 
BEMMELEN (R.W. van) (1941). Toelichting bij de bladen 73 
(Semarang) en 74 (Oengaran). Geol. Kaart van Java, 1/100 000, 
pp. 27-29. 


Andesitic tuffs and tuffaceous agglomerates, sometimes alter- 
nating with tuffaceous marls with Globigerina. Rare Lepidocyclina 
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were found outside the mapsheets 73/74 in sheet 80, indicating 
that the basal beds at least are upper Miocene in age. 

The volcanics differ from the older ditto in the lack of hydro- 
thermal change, the andesites are still guite fresh. The thickness 
varies between 250m in the Kali Garang Area to 100m in the 
Kaloran area, and to the West they wedge out completely. 

The beds are conformably overlain by the Tjipluk Beds (For- 
mation), and in turn overlie the Penjatan Beds (Formation) dis- 
conformably. 

They may be correlated with the Kaliwangu Beds in the 
Eastern N Seraju Mnts. (sheet 58, Bumiaju) and the Lower Bodas 
Series in sheet 66. 

Type locality : not given. 

Geographical distribution : in the N of the N Seraju Mnts, 
S of Semarang: the Kaloran Basin, and in the SE corner of 
sheet 74. 

Diagnostic fossils : small Lepidocyclina sp. 


Reference : BEMMELEN (R. W. van) (1949), p. 606. 


BANTAMIAN STAGE ......................... Pleistocene 
(Java). 


See: OOSTINGH'S MOLLUSCAN STRATIGRAPHY OF NEOGENE. 


BARUPU SANDSTONE (Formation) (Baroepoe zandsteen) 
(Celebes). Holocene 


ABENDANON (E. C.) (1915). Geol. en Geogr. doorkruisingen van 
Midden Celebes, vól. I, pp. 297-335. 


Obsolete name for what was considered by the original author 
to be quartzose sediments in the valley of the Barupu river, 
Central Celebes. Later investigators have proved the « sand- 
stones» to be liparitic tuffs and lava-flows originating from 
the Karus (Karoes) Mnts. Van BEMMELEN (1949) suggests they 
may be ignimbrites resulting from Katmai-like eruptions. 

References: WATERSCHOOT VAN DER GRACHT (W. van) (1914), 
pp. 16-74; BEMMELEN (R. W. van) (1949), pp. 203, 428, 430. 


BASLEO BEDS (Basleo Stufe) 
(Timor). 


WANNER (J.) (1926). Die marine Permfauna von Timor. 
Geol. Rundschau, t. XVIIa, pp. 41 ff. 


See: SONNEBAIT SERIES. 


EM EN E oO. Permian 


BATARONG FORMATION (Batarong Formatie) .. Jurassic (?) 
(Borneo). 


Anonymous. Jaarboek Mijn., 1932-1933, Alg. Ged., p. 23. 
This name was proposed for the strat. unit, which was after- 


wards called the Alino Formation (q.v.). The name is obsolete. 
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BATIK LAYERS (Group) (Batiklagen) .......... Cretaceous 
(Borneo). 


ZEYLMANS VAN EMMICHOVEN (C.P. A.) (1939). De geologie van 
het Centrale en Oostelijke deel van de Westerafdeling van Bor- 
neo. Jaarb. Mijnw. Ned. Oost Indie, 1939, Verhand., p. 93. 


In this unit are joined the Bedungan Formation and the 
Lower member of the Selangkai Formation in those areas where 
they are indistinguishable from each other. For details is referred 
to the articles on the formations in question. 


BATUNGAMPUR HORIZON (Formation) (Batoengampoer 
TRAD rA RNC apre UTE Pleistocene 
(E Java). 


BEMMELEN (R.W. van) (1938). De Ringgit-Beser. Nat. Tijd- 
schr. Ned. Indie, vol. XCVIII, pt. 4, pp. 171-194. 

Erosion products of the leucite-bearing Ringgit Volcano, 
deposited during Lower Pleistocene times. The qualification 
« Horizon » (— zone) should not be applied in this connection. 

Type locality : Batungampur, near G. Beser, SE of Besuki, 
N Coast of East Java. 

Geographical distribution : a narrow strip, running about 
EW, N of the G. Djembur - G. Beser over a length of about 10 km. 


Reference : BEMMELEN (R. W. van) (1949), p. 552. 


BATU PINTU SANDSTONE (Zandsteen van Batoe Pintoe) 
(Sumatra). Oligocene 


Krein (W.C.) (1917). De Oostoever vanshet Tobameer in 
Noord-Sumatra. Jaarboek Mijnw. Ned. Oost Indie, Verh. I, (1918), 
pp. 157-160. 


The basal part of the formation consists of coarse sandstones 
and grits, locally also conglomerates, mainly composed of white 
milky quartz, with scarce elements of quartzite and lyddite. 

The basal part is followed by fine white and yellow, often 
cross-bedded sandstones with unrecognizable traces of organisms. 
The thickness is varying between 1 and 30 m along the East shore, 
of Lake Toba, but may attain 1000 m in the Southern shore area. 

The formation disconformably overlies folded pre-tertiary 
rocks, and is conformably overlain by a formation of about 100 m 
clay-shales. 

The Batu Pintu Sandstone is probably a local equivalent of 
the basal Telisa Sandstone Member, at least according to WEs- 
TERVELD (1947, p. 16). Originally an Eocene age was generally 
attributed to the formation, but as the basal conglomerates and 
sandstones of Sumatra are today usually accorded an Oligocene 
age, the Batu Pintu (resp. Marpalata) sandstone should be ten- 
tatively attributed to the Oligocene as well. 

The name may be considered to be obsolete. 

Other name: Marpalatuk Sandstone (KLEIN, loc. cit.; original 
citation : « conglomeratic sandstone from Batu Pintu and Mar- 


palatuk »). 
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Type locality : Batu Pintu, a mountain directly East of Lake 
Toba, N Sumatra. 

Geographical distribution : Along the entire Eastern shore of 
Lake Toba, especially in the mountains Batu Merdinding, Mar- 
palatuk, and Si Sae Sae; Lake Toba area, N Sumatra. 


BATURADJA LIMESTONE (Member) (Batoeradja kalken) 
(Sumatra) Miocene 
See: BATURADJA STAGE. 


BATUHADJA STAGE... reines Issa AA Miocene 

(Sumatra). 

BEMMELEN (R. W. van) (19325). Toelichting bij Blad 10 (Batoe- 
radja). Geol. kaart van Sumatra. Dienst Mijnb. Ned. Indie, Ban- 
dung, pp. 17-20. 

(Cited from van BEMMELEN, 1949) « The Baturadja Stage is 
particularly well developed around the Gumai and Garba Mnts., 
and in the anticlines near Baturadja. Its basal beds are of less 
importance in the latter region, where the old-Miocene Baturadja 
limestone (Tertiary et - e® according to W. Lruporp and I. M. van 
DER VLERK's scheme for the East-Indian Tertiary, 1931), is cha- 
racterized by Eulepidina, Spiroclypeus, Miogypsina dehaarti V. d. 
Vlerk and Trillina howchini Schlumb. as guide fossils, and acqui- 
res a maximal thickness up to 300 m. In small basins along the 
upper courses of W Sekampung and W Seputih on either side of 
the Lampung mass of crystalline schists and granites the basal 
beds consist of some hundreds of meters of quartz sandstones and 
quartz conglomerates with a few coal-beds. These are capped 
by the Baturadja limestone. SW of the crystalline mass this basal 
miocene series passes laterally into the volcanic Old Miocene of 
the Semangko Mnts. The Baturadja stage merely represents a 
facies type of the lowest division of the Telisa Series. On the 
Talangakar anticlinorium, where the Telisa Beds have a thickness 
of 1000 - 1200 m, it is developed as a sandy deposit and contains 
an important oil horizon (oil fields Talangakar-Pendopo, Benakat 
etc.). In the Barisan and Semangko Mnts. the Old Miocene, the 
Telisa Beds inclusive, is developed as a series of andesitic lavas, 
tuffs and breccias with some sedimentary intercalations, e.g. 
shales and limestones with Baturadja guide fossils. Only near 
Mana the Telisa Beds show their normal sedimentary develop- 
ment ». 

In this citation the names Baturadja Stage (indicating a time 
unit), Baturadja Limestone (Member, formation ?) indicating a 
lithologic unit laterally passing into the sandy facies of the Lower 
Telisa Formation are used without proper definition of the terms. 
It is proposed to use the name Baturadja limestone (Member), 
for the actual occurrence of limestones near Baturadja and else- 
where while the name Baturadja Stage should be rejected as 
unsufficiently defined. 


Comments from FRyLINCK and B.P.M. : 


— 
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It is indeed recommendable that the name Batu Radja stage 
being insufficiently defined should be rejected as name for a time 
unit. The limestone near Batu Radja is the lowermost part of a 
limestone development at the base of the Telisa marl and shale 
formation. In favourable environment at the base of this formation 
a sequence of limestones, ranging in age from Tertiary e4-5 to 
T. f2-3 is known to occur. It is therefore preferable to apply 
the name Batu Radja limestone to all limestones occurring at the 
base of the Telisa marl and shale formation. Consequently the 
fossils Miogypsina dehaarti V.d. Vl. and Trillina howchini Schl. 
are diagnostic for the T. e4-5 part of this limestone only. In 
younger parts Lepidocyclinidae and Miogypsinidae diagnostic for 
T. fl and T. f2-3 respectively occur. 

Type locality : Baturadja, 150 km S of Palembang, S. Sumatra. 

Geographical distribution : South Sumatra, Residencies of Pa- 
lembang, Lampong districts. 

Diagnostic fossils : Miogypsina dehaarti Van der Vlerk; Tril- 
lina howchini Schlumb. 


References : WESTERVELD (J.) (1941), pp. 1131-1139: BEMMELEN 
(R. W. van) (1949a), pp. 116-118. 


BEBULUH BEDS (Formation) (Beboeloeh lagen) 
(Borneo). Lower Miocene 


UmBGROVE (J.H.F.) (1927). Neogene foraminiferen van de 
Soengei Beboeloeh, Pasir (Zuidoost Borneo). Wet. Meded. Dienst 
Mijnb. Ned. Indie, t. V, pp. 28-41. 

Marls and limestones containing a fauna of larger and 
smaller Foraminifera which also occur both in the Pamaluan 
layers (below) and the Pulau Balang Layers (above). 

Type locality : Bebuluh, Pasir district, SE Borneo. 

Geographic distribution : SE Kutai, Borneo. 

Diagnostic fossils : Miogypsina thecidaeformis, Lepidocyclina 
inflata, L. sumatrensis, L. acuta, L. formosa, L. planata, Gypsina 
globulus, Cycloclypeus communis, Operculinella venosa. 


NOTE : BEMMELEN (van) (1949, p. 134) writes: 
« The so - called « Bebuluh transgression ». 


LEUPOLD & VAN DER VLERK (1931, p. 614) presumed, on fau- 
nistic reasons, an unconformity between the Lower Tertiary and 
the Bebuluh stage (T. e5) of the Bungulan Area, Sangkulirang Bay. 
But neither Rutten (L.M.R.) in 1913, nor UBAGHs (ZEYLMANS (V.E.) 
& Unaanus, 1936) found any traces of unconformity in the field. 
The arguments of LEUPOLD & VAN DER VLERK were of a paleontolo- 
gical character, and their supposition depends on the correctness 
of the paleontological evidence for the distinction of the Bebuluh 
Stage. ZEYLMANS & UBAGHS (1936, p. 167) supposed already that 
the lower stages of T. e and T. e5 cannot be separated paleon- 
tologically. Tan Sin Hox (1936) confirmed this opinion and arrived 
at the conclusion that the fossils originally used for the dis- 
tinction of the Bebuluh Stage occur in the Oligocene as well as 
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in the Aguitanian, so that there are no reasons for accepting an 
unconformable position of the Neogene in the Bungalun Area». 


References : Lruporo (W.) & VLERK (I.M. van DER) (1931), 
p. 614: ZEYLMANS VAN EMMICHOVEN (C.P. A.) & Usacus (J.G. H.), 
(1936) pp. 37-45; BEMMELEN (R. W. van) (1949a), pp. 134, 139. 


BEDUNGAN LAYERS (Formation) (Bedoenganlagen) 
(Borneo). Cretaceous 


ZEYLMANS VAN EMMICHOVEN (C. P. A.) (1938). Korte schets van 
de geologie van Centraal Borneo. De Ing. im Ned. Indie, vol. V, 
No. 9, table I, p. 140. 


In the original publication the formation is only briefly men- 
tioned. Complete data have been published by Z. VAN EMMICHOVEN 
in 1939, pp. 85-87, 95, and figs. 3, 4, 5 and table. 

The author distinguishes two members : a basal member con- 
sisting of marls (Basale Mergelzone), and an upper member, 
consisting of shales (Kleischalie-etage). 

The basal member rests with an angular disconformity on the 
Bojan Formation. It consists mainly of greenish-grey, « soapy > 
marls. In the upper reaches of the Sungai Seberuang these marls 
alternate with dark green-grey, hard marly shales, showing a 
wedge-bedded texture. A few intercalations of polymict sand- 
stones and conglomerates with feldspars occur here as well; the 
conglomerates contain elements from the underlying Bojan For- 
mation and the crystalline schist formation. 

The lower member contains fossils of Valanginian age: Pec- 
ten cf. cowperi Waring var. yübarensis Yabe & Nagao; Hoplites 
(Neocomites) neocomiensis, Phylloceras sp., Punctaptychus zeyl- 
mansi von Koenigswald; doubtful Scaphites and Schloenbachia 
(Von KOENIGSWALD, 1939). 

The thickness of the lower member is 100 m. 

The upper member (Kleischalie-etage) consists of grey, thin- 
bedded shales, somewhat calcareous at the base, and containing 
a single intercalation of calcareous sandstone. The fossils in this 
member indicate an Upper Valanginian-Lower Hauterivian age: 
Hoplites (Neocomites) neocomiensis, Thurmannia (Kilianella) 
roubaudiana, Punctaptychus crassicostatus von Koenigswald, 
P. zeylmansi von K., Lamellaptychus borneensis von K., indeter- 
mined echinides, pelecypods, radiolaria, etc. 

In the two sections which are described, the upper member 
has a thickness of 825 m. It is conformably overlain by the 
Selangkai Formation. 

Type locality : S. Bedungan, a small Northern tributary of the 
S. Seberuang, at 112” 9 35" E, 0019 35" N. 

Geographical distribution : A narrow strip of 25 km in NW-SE 
direction and about 3km broad. The type locality is about in the 
centre of this area. 


Reference: BEMMELEN (R.W. van) (1949a), table 8 on p. 64. 
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E BEDS (Formation) (Bentang lagen) ..... Miocene 
Java). 


Anonymous (1939). Jaarboek Mijnw (1940), Alg. ged., pp. 
16-27. 


1. Lower Bentang Beds, occurring especially in the Saga- 
ranten area: Tuff sandstones with debris of marine mollusca, 
alternating with clay sandstones with carbonaceous and thin li- 
gnite seams. Lenses of foraminiferal limestone and marly sand- 
stones rich in marine molluscs occur. To the South these beds 
pass into conglomerates and gravel rich in Balanus, succeeded by 
glauconitic tuff-sandstones, and calcareous sandstones. 

2. Upper Beniang Beds. Marly, mostly pumiceous cristal- 
tuffs and tuff-marls or marly glass-tuffs, rich in Globigerina. The 
marly rocks become more and more important in a southward 
direction, until the formation consists of Globigerina- rich tuff 
marls with intercalations of coarse tuff-sandstone and white pu- 
mice tuff. The exposed thickness is 250 m. 

The Bentang Beds contain local concentrations of titano- 
magnetite. After the deposition of the formation, a period of ero- 
sion followed, during which much of the Bentang beds were 
carried away, while the ore remained on the abrasion-surface, 
in the shape of isolated lenses intercalated in pleistocene shore- 
deposits. 

The larger foraminifera contained in the Bentang Beds indi- 
cate a Young Miocene age. 

Type locality : Gunung Bentang, South of Sagaranten, Djam- 
pang area, South Priangan, W. Java. 

Geographical distribution : Djampang area, S.W. Java. 

Diagnostic fossils: Lepidocyclina gigantea, Cycloclypeus sp. 
with 3-4 nepionic rings: Trybliolepidina sp. 

References : PANNEKOEK (A. J.) (1946), pp. 340-367; BEMMELEN 
(R. W. van) (1949), p. 621. 


BEBADPSORMATION : 0 oo message melon une ss à Oligo-Miocene 

(Borneo). 

BEMMELEN (R. W. van) (1949). The geology of Indonesia, vol. 
IA, p. 138. 

The upper part of the formation is composed of marls, the 
lower part of compact limestones. Thickness 800-1000 m. The age 
is T.e., or Oligocene according to the table, Lower Miocene (Aqui- 
tanian) according to the european stratigraphy. The formation 
occurs in the Barito Basin in SE Borneo. No type locality or 
other data could be found. 


BESER SERIES (Formation) (Beser Serie) .......... Miocene 
(Java). 
Anonymous (1939). Jaarboek Mijnw. Ned. Indie (1940), general 


part, pp. 17, 24. a 

Volcanic layers of andesite and pumice, containing pyroxene 

and hornblende, coarse, irregular lahar breccia. To the East the 
2 Malayan 
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breccia layers become thinner, and begin to interfinger with tuffa- 
ceous light-green clay and tuff sandstone, sometimes with thin 
conglomerate-layers. To the West of the occurrence, gray clays 
and conglomerates may be a fluviatile facies of the formation. 

They are overlying the Tjiodeng Beds (q. v.), the upper 
part of which may pass laterally into the Beser Beds. At the base 
the Beser Beds contain a marly intercalation with Turritella an- 
gulata cramatensis Martin, guide fossil for the Tjiodeng stage of 
OosTINGH (Miocene). 

Te beds are overlain by the Upper Miocene Bentang Beds 
(q. v.). 

Type locality : Gunung Beser, 15 km SE of Sukabumi, Prian- 
gan, W. Java. 

Geographical distribution : a more or less circular area of 
25 km around the G. Beser. 

Diagnostic fossils : Turritella angulata cramatensis Martin. 

Other name : Beser Beds (in VaN BEMMELEN, 1949). 


Reference : BEMMELEN (R. W. vaN) (1949), pp. 620-621. 


BILAU LAYERS (Member) (Bilaoe laag) .......... Miocene 
(Sumatra). 
Hartmann (E.) (1921). Geol. rapport etc. Lematang Oeloh. 
Jaarb. Mijnw. Ned. Indie 1918, Verh. II (1921), pp. 128-132. 
Locally recognized lignitiferous member of the Palembang 
Formation overlain by the lignitiferous Bilau Layer (member). 
Type locality : Lematang 9 Uloh (coalmine), Res. Palembang, 
S. Sumatra. 
Geographical distribution : Recognized at type locality only. 


BITAUNI BEDS (Bitauni Stüfe) ............ Lower Permian 
(Timor). 


WANNER (J.) (1926). Die marinen Permfauna von Timor. Geol. 
Rundschau, t. XVII A, pp. 41 ff. 


See: SONNEBAIT SERIES. 


BLACK CLAY FORMATION 


(N. Sumatra). 
See: BORDERCLAY FORMATION. 


eu ud NT E Baka Miocene 


BLACK CLAYSTONE FORMATION (Zwarte kleisteen) 
(Sumatra). Miocene 
OPPENOORTH (W. F.F.) and Zwrerzscrr (J.) (1917a). Verslag 

over het onderzoek der Tertiaire Petroleumterreinen, etc. (terrein 


pian): Jaarb. Mijnw. Ned. Oost Indie, vol. XLVI, 1917, Verh. 1: 
pp. 220. 


Black, usually very hard claystones and shales, locally sandy 
and micaceous. Septaria are common, sometimes reaching a size 
of 1 m in cross-section. Pyrite concretions or veins locally occur. 
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The bedding in this formation is guite indistinct. On some places 
intercalations of a dense limestone have been found, making it 
possible to ascertain the dip and strike. 

The thickness of the formation is varying. Probably there is 
lateral facies-change into the conformably underlying Mica-sand- 
stone formation, and the conformably overlying Peunulin form- 
ation, the former indicating the transgressive development of the 
basin, the latter possibly indicating a regression, while the black 
claystone formation represents a sedimentary facies contemporary 
to the above-mentioned, but farther away from land; at least part 
of the formations have been formed contemporaneous. The thick- 
ness diminishes South of the Geureunggang River from 1000 m 
to 100 m, while it must be noted that the Septariae disappear 
towards the South. 

Type locality : Not indicated. 

Geographical distribution : N, NE and E Atjeh, and Langkat, 
all in the Northern part of Sumatra. 


References: Horn (C.W.A.P't) (1919), pp. 180; Zwier- 
ZYCKI (J.) (1919), pp. 236; Taverne (N.J.M.) (1921), pp. 171; 
LOHUYZEN (H.J. van) (1921), pp. 66, 67; RUTTEN (L. M. R.) (1927), 
pp, 403-415; BEMMELEN (R. W. van) (1949), pp. 122, 123. 


BODAS SERIES (Formation) (Bodas serie) ..... Mio-Pliocene 
(Java). 


BEMMELEN (R. W. van) (1937). Toelichting bij blad 66 (Karang- 
kobar). Geol. kaart van Java 1: 100 000, p. 16. 


The Bodas series occurs in two facies: to the NW of Band- 
jarnegara, the facies is mainly marine, to the East of the same 
town the facies is volcanic. 

To the N of Bandjarnegara a mixed facies is developed. 

a) The marine facies begins with a marly limestone of several 
tens of metres thickness, disconformably overlying the Upper 
Penjatam Formation (q.v.). The limestone contains corals and 
some molluscs. 

On top of the limestone a monotonous series of grey marls 
has been deposited, to a total thickness of 2500-3000 m. The 
marls contain fossil mollusca, and intercalations of thin layers of 
sandy, coarse tuffs, which are composed of the erosion products 
of older formations. In the lower part an intercalation of ande- 
sitic breccia occurs. 

The marine Bodas series is overlain by the Pliocene Ligung 
Series (Formation). 

b) The volcanic facies is especially well developed in the 
Maung Ridge N of Bandjarnegara. It consists of andesitic breccias 
and tuff-sandstone with plant-remains. The thickness is about 
800 m for the volcanics. The marine facies is still represented in 
the Maung ridge by green Globigerina-marls, to a visible thick- 
ness of about 200 m. The marl is intercalated by marly tuff sand- 
stones, coarse polymict conglomerates, with elements from the 
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(Bodas, continued) 


older Neogene and the Eocene, which, according to VAN BEMMELEN, 
may be correlated with the basal layers of Hartorr’s « basal 
layers of the third Breccia Horizon ». In some places basal lime- 
stone is visible below the volcanic breccias (10 km E of Band- 
jarnegara). 

Some larger Foraminifera and molluscs indicate an old Plio- 
cene age. 

Type locality: Kali Bodas, a small river 20 km WNW of 
Bandjarnegara, Central Java. 

Geographical distribution : North Seraju Mountain Range, 
between Bumiaju and Semarang, Central Java. 

Diagnostic fossils : Terebratulina exarata (Martin); Solariella 
amblygoniata (Cossmann) ; Cycloclypeus with 4-6 nepionic rings. 


Reference : BEMMELEN (R. W. van) (1949), p. 606. 


BODJONG BEDS (Formation) (Bodjonglagen) ...... Pliocene 
(Java). 
Anonymous (1938). Jaarboek Mijnw. Ned. Indie, Alg. ged., 
p. 19. 


The above given reference is a preliminary summary of the 
stratigraphy of the sheets 13 (Rankasbitung) and 18 (Bogor) of the 
geol. map of Java 1/100 000. The data are therefore still brief and 
insufficient. 

Disconformably overlying the Tjipatjar and Tjilegong Beds 
(q. v.) are about 200 m glauconitic and sandy marls, sometimes 
tuffaceous, with rich fauna of molluscs, corals, echinoids, smaller 
Foraminifera, etc. 

Towards the N the facies changes : more pumiceous tuffs are 
intercalated, while lense-shaped reef-limestones occur. 

They are disconformably overlain (near the village Rankasbit- 
ung) by guaternary volcanics of the Gunung Karang. 

Geographical distribution : Sheets 13 and 18 (and sheet 19) 
all in the Bamtam district of W Java, West of Bogor (Buitenzorg). 

Diagnostic fossils: Turritella angulata bantamensis Martin; 
Tritonalia bantamensis (Martin) ; Cantharus luliamus (Martin) ; 
Trigonostoma bantamensis (Oostingh); Clavus malingpingense 
Oostingh. 


BODJONGMANIK BEDS (Formation) (Bodjongmanik lagen) 
(Java). Miocene 
Anonymous (1938). Jaarb. Mijnw. Ned. Indie, p. 17. 


A preliminary report was published in the above paper on 
the stratigraphy of Bantam, W. Java, i.c. sheets 13 (Rankasbitung), 
and 18 (Buitenzorg) of the geological Survey of Java. Of necessity, 
the results given are very limited. Only the Upper Bodjongmanik 
Beds are described : 

Fossiliferous marls with molluscs, dark claystones with inter- 
calations of bituminous clay and lignite; tuffaceous sandstones with 
pumiceous tuffs in the upper parts. Thickness not indicated. 
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The beds probably overlie the Badui Beds (g.v.); egui- 
valent to the Lower Bodjongmanik Beds ? and are disconformably 
overlain by the Genteng Beds. 

Type locality : Not given. 

Geographical distribution : Not given. 

Diagnostic fossils : Vicarya verneuilli callosa Jenkins; Sipho- 
cypraea caput-viperae (Martin); Paphia neglecta Martin; Apoly- 
mentis grimensi elongata (Haanstra and Spiker); Cultellus dila- 
tatus Martin. 


BOJAN FORMATION (Bojanformatie) ....... Permotriassic ? 
(Borneo). 


ZEYLMANS VAN EMMICHOVEN (C. P. A.) (1938). Korte schets van 
de geologie van Centraal Borneo. De Ing. in Ned. Indie, vol. V, 
No. 9, sect. IV, p. 139. 


Two facies have been distinguished in this formation (see 
also: ZEYLMANS VAN EMMICHOVEN, 1939, pp. 76-81). 


1. Sedimentary facies. This facies occupies the N part of the 
occurrence as an approximately E-W running strip of 2,5 km 
wide and about 90 km long. Along the Sungai Bojan the following 
rocks are forming this part of the formation: blue-grey arkose 
sandstones, with orthoclase, micropertite and microcline; grey- 
white coarse polymict sandstones with feldspar (?): yellow clay- 
sandstones; dark green-grey polymict sandy claystones; grey 
shales. The shales and clay-sandstones contain plantremains, 
indicating littoral to neritic sedimentary conditions. In two local- 
ities a volcanic tuff-agglomerate was encountered, which in one 
case was silicified. 

2. The volcanic facies. Tuffaceous rocks, strongly variable in 
grain-size, and laterally passing into terrigenous sediments, which, 
however, only form a subordinate part of the formation. 

The terrigenous sediments are grey shales with coal, bluegrey 
shales, shales alternating with sandstones; somewhat calcareous 
variegated slates with radiolaria; pyritiferous, dense, clayey marls. 
There occur some rocks which resemble the radiolarian cherts 
of the Danau-formation : adinoles, hornfels, marly slates (?), etc. 

These sediments pass into entirely volcanic strata: ashtuffs, 
lapillibeds, crystall-tuffs, tuffaceous agglomerates. The composi- 
tion is usually quartz-keratophyric, and to a lesser extent dacitic. 
The agglomerates sometimes contain small lenses of coal or slate, 
as well as fragments of acid plutonics, of andesite, limestone, 
claystone, radiolarian cherts, etc. 

The formation contains abundant intrusive rocks, as sills, 
flows and dikes. The composition of these rocks is mainly augite- 
andesitic, but quartz-keratophyres, grano-syenite porphyrites, 
dacites and amphibole-andesites occur. 

The Bojanformation has been tentatively accorded a Permo- 
triassic age, mainly because of lithological resemblances with 
similar formations in Serawak and the Pahang Volcanic series in 


Malaya. 
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(Bojan, continued) 


The Bojan Formation is unconformably overlain by the Lower 
cretaceous Bedungan Formation, and is therefore with certainty 
pre-Cretaceous in age. As fossils have not yet been found in the 
formation, this is the closest approximation to an age-determi- 
nation one can at present make. 

The Eastern occurrence (East of Seberuang) is in part trans- 
gressively covered by the paleogene Plateau Sandstone Forma- 
tion. 

Type locality : Sungai Bojan, in the Western part of the Madi 
Highlands, 70 km E of Seberuang (on the Kapuas River), C. Bor- 
neo. (See map in Z. v. EMMICHOVEN, 1938, p. 148). 

Geographical distribution : Between Seberuang in the West 
to the Müller Mnts in the East, covering an area of about 95 km 
in E-W direction, and 20 km in N-S direction in its broadest part. 
About 70 km to the East begins a zone of similarly volcanic and 
sedimentary formations, which, on the geological map provided 
by ZEYLMANS VAN EMMICHOVEN, is marked by the same signature 
as the Bojan Formation. This zone extends well into Serawak, 
close to Kuching, and is called the Permocarboniferous and Trias- 
sic of Sanggau Serawak (See: Sanggau Serawak). The Bojan 
Formation appears to form the natural Eastward extension of this 
zone, and is separated from it by the Caenozoic of the Ketungau 
Basin only. 


Reference : BEMMELEN (R. W. vaN) (1949a), tabl. 8 on p. 64. 


BONGAN SHALES (Formation) .............. Oligo-Miocene 
(Borneo). 


BEMMELEN (R.W. van) (1949). The geology of Indonesia, 
vol. IA, p. 138. 


Not closer defined series of shales occurring in the Upper 
Mahakam and Kutai Lakes area. The presence of large species 
of Globigerinidae indicates a marine deposition. The upper part 
(T. e) is characterized by Dorotia, Frankeina, Lepidocyclina, Spi- 
roclypeus sp. G. (5 000 m thick). The Lower part is characterized 
by Hantkenina, Globorotalia sp. and Camerina fichteli-intermedia 
(1800 m thick). 

The formation is overlain by not closer defined younger Ter- 
eta It overlies in turn the Eocene (T. b) Mahakam Formation 
q. v.). 


BORDERCLAY FORMATION (Grensklei) 
(Sumatra). 


OPPENOORTH (W.F.F.) and Zwrerzycri (J.) (1917). Verslag 
over het onderzoek der tertiaire petroleumterreinen, etc. (Atjeh I). 
Jaarb. Mijnw. Ned. Indie, vol. XLVI, Verh. I (1918), pp. 226-228. 

In some places the base of this formation is formed by a hard 
marly limestone, forming distinct topographical and morpholo- 
gical marks (especially waterfalls). Elsewhere the basal beds are 
developed as reef-limestones, which may be compared to the 
Baturadja Limestone Member in South Sumatra, in facies as well 


Ios x Miocene 
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as in age (Van BEMMELEN, 1932b). The limestone contains larger 
Foraminifera indicating a lower Miocene age, and probably the 
Peunulin Formation and the Black Clay Formation are lateral 
eguivalents of at least part of the Borderclay Formation. 


Comments from B. P. M.: 

The base of this formation is partly developed as marly lime- 
stone and reef limestone, as in the Lower Telisa (Baturadja 
limestone). It should be stressed however, that an isochronous 
correlation between the two is possible only for those parts in 
which the boundaries T. e/ T. fl and/or T. f1/ T. f2-3 can be 
established by means of larger Foraminifera (see also Baturadja 
stage and Telisa Beds). 


In Atjeh I (N Atjeh) the succession is as follows. 
Intervening Sandstone Formation 


4. Marls with intercalated sandstone; grey-green clay- 
stone and shale with very thin bands of sandstone, with 
many small, cylindrically shaped yellow limestone con- 


ETES AE AN S as SEES equ ee ae 300 m 
3. Gray Claystones without distinct bedding, with large 
limestone or chert concretions, sometimes in layers .. 200m 


2. Brownish-grey marls with numerous large Orbulina, 
showing indistinct bedding on weathering. Some inter- 
calations of green tuffaceous sandstone occur ........ 100m 

1. Grey marl limestone, rather hard, forming waterfalls in 
rivers, locally developed as thin bedded marly limesto- 
nes alternating with thin claystones ................. 50m 


Total thickness. 650m 


(Peunulin Formation, in Atjeh I) (Black Claystone Formation 
in Atjeh II and Atjeh III). 

In Atjeh III the Border Clay contains westward increasing 
intercalations of sandstones and conglomerates, which in the same 
direction become also increasingly volcanic (andesitic). We are 
here close to the Barisan border of the sedimentary basin, and 
the facies resembles that of the Sandstone and Conglomerate 
Formation which overlies the Borderclay Formation in Atjeh III. 
In the upper part the Borderclay formation here contains locally 
limestone lenses. 

In Atjeh II (East Atjeh), where in several places limestone 
is intercalated, the thickness of the Borderclay is about 1500- 
1700 m; in Langkat the max. thickness is about 1900 m. The 
formation overlies the Peunulin Formation in Atjeh I, the Black 
Claystone Formation in Atjeh II, Atjeh III and Langkat. The 
succession is conformable, but lateral facies-changes must be 
assumed. It is in turn overlain by the Intervening Sandstone For- 
mation in Atjeh I, by the Sandstone and Conglomerate Formation 
in Atjeh III, and by the Keutapang Formation in Atjeh II and 
Langkat. 

The formation is stratigraphically equivalent to the Telissa 
Formation in South Sumatra. 
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(Border clay, continued) 


Type locality : No type locality is indicated. The original des- 
cription is from the district of Peudada in North Atjeh. 

Geographical Distribution : N and NE Sumatra (Atjeh and 
Langkat, Gajo-districts). 

Diagnostic fossils : Lepidocyclina sp.; Spiroclypeus sp.; Cyclo- 
clypeus sp.; Miogypsina dehaarti Van der Vlerk. 

References: Horn (C. W. A. P't.) (1919), pp. 182-186; ZWIER- 
ZYCKI (J.) (1919), pp. 237-239; LomuyzeN (H.J. VAN) (1921), pp. 
68-71; RUTTEN (L. M. R.) (1927), pp. 403-415; BEMMELEN (R. W. VAN) 
(1930), 1932, pp. 76; BEMMELEN (R. W. vaN) (1949), pp. 122, 123. 


BOVEN-KIKIMTUFEFEN ........ 055%. 00S dpe anes Tertiary 
(Sumatra). 


See: LAHAT FORMATION (UPPER KIKIM TUFF MEMBER). 


BRANI CONGLOMERATE ................... Oligocene (?) 
(Sumatra). 


Haan (W. de) (1942). Over de stratigraphie en de tektoniek 
van het Manganigebied, Geol. en Mijnboww, t. IV, pp. 21-23. 


Coarse and variegated conglomerates occurring in a NW-SE 
trending fault-block near Mangani. They are compared with the 
« Breccia and marl stage» (q.v.) occurring in the Padang 
Highlands and the Limau Mnts. 

The age would therefore be Eocene or possibly Oligocene. 
All these sediments have been formed in intramontane basins 
and are of terrestrial facies. The next higher horizon is the 
Quartz-sandstone Formation (q.v.) of uncertain age. 

Type locality : Mangani gold mine, NW part of the Padang 
Highlands, West Sumatra. 

Geographical distribution : Around type locality only. 


Reference : BEMMELEN (R. W. van) (1949), vol. IA, p. 113. 


BRATAN BEDS (Formation) (Bratan lagen). Lower Oligocene? 
(NE Borneo). 


Lroporp (W.). Unpublished report Geological Survey of In- 
donesia. 


Sandy marls and micaceous sandstones, according to the 
quotation of I. M. vaN DER VLERK (1929), containing larger Fora- 
minifera. 

Type locality : Bulungan, NE Borneo. 

Geographical distribution : NE Borneo, no exact indications. 

Diagnostic fossils : Camerina fichteli-intermedia (Michelotti) ; 
C. pengaronensis (Verbeek) ; Heterostegina reticulata Ruettimeyer. 


Reference : VLERK (I. M. van DER) (1929). 


BRECCIA HORIZONS 
(Java). 
See: SOUTH SERAJU MIOCENE. 


See EN ce aU Sl epe RA Miocene 
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BRECCIA AND MARL STAGE (Formation) (Breccie - en mer- 
gelschalie - afdeling) ................ (Eocene)-Oligocene 
(Sumatra). 


Musrer (K.A.F.R.) (1929). Beknopt verslag over de uit- 
komsten van nieuwe geologische onderzoekingen in de Padang- 
sche Bovenlanden. Jaarboek Mijnw. Ned. Indie, vol. LVIII, 
Verhand. (1930), p. 309-313. 


This stage forms the base of the tertiary sedimentation in 
the intra-montane basins of the Barito Range in W Sumatra. 

Originally this stage was described by VERBEEK (1875, 1883) 
as consisting of two different stages: a lower breccia stage, and 
an upper marly shale stage. TOBLER as well as MusPER have 
proved, that in reality we have to do with a single series of sedi- 
ments, in which the coarse and the fine sediments alternate. 

To the North of B. Umbilin the stage consists of about 500 m 
of marly shales, marly arkose sandstones and arkose sandstones, 
in quick alternation. Coarse breccias are restricted to the basal 
parts. The grains are angular and show but little transportation. 
S of B. Umbilin the thickness of the beds is about 650 m, while 
breccias take up a larger part in the composition of the stage. 
It must be assumed that the uplifted area responsible for the 
erosion-products deposited in the basin, is towards the South of 
B. Umbilin. The pelitic marly shale is the constant part of the 
sedimentation, while the coarser materials indicate catastrophic 
interruptions in the sedimentary process, probably due to uplift 
of the sediment-providing area. 

The marly shales are famous for their contents of fossil fishes 
(Fish Shales) comprising exclusively fresh-water species (SAN- 
DERS M., 1934). Apart from fishes the fossil content is very low. 
This may be explained by the assumption of anaerobic conditions 
near the bottom, and poisoning of the bottom water by H2S (like 
the marine Black Sea conditions), while inversions in the water- 
layers may account for catastrophic death of large numbers of 
organisms. The presence of a certain amount of pyrite supports 
this assumption. The qualification stage should be replaced by 
Formation (i.e. lithologic unit). 

The Eocene age of this formation is by no means sure, 
although SANDERS is inclined to ascribe such an age to it. Most 
of the fishes found in it are new species, the others are not neces- 
sarily restricted to the Eocene. 

MusPer (1936) taking into account all available tectonic and 
stratigraphic data arrives at the conclusion that this formation 
is of an oligocene age. 

It is felt that an exact age determination for this formation 
has not been arrived at yet, but recently an oligocene age T; is 
accepted as being the most probable. 

Type locality : Not given. Along the S Sangkarewang and its 
right hand tributaries good outcrops were found, described by 
Musper (1935). 

Geographical distribution : Padang Highlands, around Bukit 
(Mountain) Umbilin, near Tandjungbalit, etc. W Central Sumatra. 
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Diagnostic fossils: Numerous fishes, most new species, for 
which is referred to SaNDER's publications. 


References: MusPER (K. A.F.R.) (1935), pp. 145-188, San- 
DERS (M.) (1934); BEMMELEN (R. W. van) (1949), p. 113; VERBEEK 
(R. D. M.) (1883). 


BRECCIE - EN MERGELSCHALIE AFDELING 
(Sumatra). (Eocene)-Oligocene 
See: BRECCIA AND MARL STAGE (Formation). 


BRECCIEN - UND MERGELSCHIEFERABTEILUNG 
(Sumatra). (Eocene)-Oligocene 
See: BRECCIA AND MARL STAGE (Formation). 


BRUINKOOLZONE 2.4... kaa eta Plio-Pleisiocene 
(Sumatra). 
See: LIGNITIFEROUS FORMATION. 


BUKIT ASAM COAL BEDS (Group) 
(Sumatra). Upper Miocene - L. Pliocene 


MANNHARDT (P.G.), 1918 (1920). Verslag etc. Tandjoeng Kolen- 

velden. Jaarb. Mijnw. Ned. Indie; Verh., 2, pp. 67-101. 

Roof beds : Tuffs and sandstones with 6 coalseams varying in 

thickness between a few cm and 1 m. 

Mangus form : 

A-Bed: Two seams of lignite of about 15 m thickness, separated 
by a clay tuff of 4 m thickness; 
Tuffs, 15 m. 

Suban form : 

B-Bed: Two, sometimes three beds of lignite separated by clay 
layers of about 1,5 m. Total thickness varying between 10 
and 20 m. 

Tuffs, 30 m. 
Petai form : 

C-Bed : Coal (lignite) bed varying between 5 and 8 m thickness. 
Merapi beds : Tuffs containing a lignite bed of 8-10 m. 

An intrusion of andesite has metamorphosed part of the 
lignites into high-grade coal. The formation is included in the 

Middle Palembang Neogene of South Sumatra. 


Reference : BEMMELEN (R. W. van) (19495), p. 60. 


BUMIAJU BEDS (Group) . Upper Pliocene or Lower Pleistoc. 
(Java). 


Haan (C. ter) (1929). Excursion guide E4, 4th Pacific Science 
Congress, Java. 


The beds consist of the following four units : 
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4. Vertebrate-zone. This higher unit consists of terrestrial 
sandstones and conglomerates with scattered vertebrate remains. 

The lower part consists of volcanic tuffs, sands and conglo- 
merates, at the base alternating with marine deposits. 

(Globigerina-marls and pelecypod shells, very shallow water 
deposits). The combination indicates a beachdeposit, where verte- 
brate remains from rivers or creeks were deposited in a neritic- 
littoral environment. 

3. Turritella zone, clayish Globigerina-beds with marine 
pelecypods. 

2. Breccia zone, andesitic pyroclastic sediments with marine 
intercalations. 

1. Limestone-marl zone with small forms of Lepidocyclina 
(Trybliolepidina). 

The superposition given above is according to that found in 
the field : 1 — lowest, 4 — uppermost bed. 

The age of the limestone-marlzone is Upper miocene, zones 2 
and 3 are considered to be of Pliocene age. 

The Vertebrate zone, containing the Kaliglagah fauna of 
von KOENIGSWALD, is considered to be lowermost Pleistocene by 
this author. 


Comments from prof. G.H.R. von K@NIGSWALD : 

The vertebrate zone of the Kaliglagah lies in OostıncH’s Che- 
ribonian. If Kaliglagah is made Pleistocene, the same must 
happen to the Cheribonian. 

Type locality: Kali Glagah, near Bumiaju, S of Tegal, Cen- 
tral Java. 

Geographic distribution : Type locality only. 

Diagnostic fossils : Mastodon (Trilophodon) bumiajuensis v.d. 
Maarel, Hippopotamus simplex, Colossochelys atlas. (Vertebrate 
Zone). 


References: ZWIERZICKY (J.) (1926), pp. 229-234; MAAREL 
(F.H. van DER) (1932); KoENI6sWALD (G. H.R. von) (1933), n? 23; 
BEMMELEN (R. W. van) (1949), pp. 91-92. 


BUNJU BEDS (Formation) (Boenjoe lagen) ........ Pliocene 
(Borneo). 


LEUPOLD (W.) & VLERK (LM. van DER) (1931). The Tertiary. 
Gedenkboek Martin. Leid. geol. Meded., vol. V, pp. 621-622, table. 


Sandy and clayey beds containing numerous intercalations of 
lignite, lying unconformably on older Tertiary. Either monoclinally 
dipping 1,5-2° E, or gently folded. Overlain by young alluvial 
deposits. No distinctive fossils. 

Name used by van BEMMELEN (1949): (Sadjau-Tarakan) Bunju 
layers. 

ý Type locality : Island of Bunju, N of Tarakan, NE Borneo. 

Geographical distribution : Bunju, Tarakan, Sadjau (Central 
Bulungan district, NE Borneo). 

Diagnostic fossils : Sometimes these beds contain fossiliferous 
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(Bunju, continued) 


layers with brackish water arenaceous foraminifera and shallow 
marine Rotalias and Elphidiums (e.g. Rotalia trispinosa Thalmann). 


Reference : BEMMELEN (R. W. van) (1949a), p. 141. 


BURU KALKEN TE 2" ME E RETE oe oe ates Jurassic 
(Buru). 
See: BURU LIMESTONE (Formation). 


BURU LIMESTONE (Formation) (Boeroe kalken) .. Jurassic 
(Buru). 


Marrın (K.) (1897-1903). Reisen in den Molukken, Geol. Theil. 


Finegrained, lightcoloured, limestone with layers of chert, 
sometimes containing Globigerina and Radiolaria, as well as 
Aptychus and Belemnites. The age is originally held to be Ju- 
rassic, which is confirmed by the fact that the limestone contains 
Lovéenipora vinassai Giattini, at present considered to be a guide 
fossil for the upper Jurassic (1). 

The limestone series overlies marine andesitic tuffs and tuff 
breccias with a rich fauna, upper Callovian-Lower Oxfordian age, 
and named Sasifu or Mefa Beds. 

The series is, apparently conformably, overlain by Cretaceous 
beds (Miting limestones and marls) with characteristic smaller 
foraminifera. 

The beds are also called Kartina limestone. 

Type locality : Not indicated. 

Geographical distribution : Bara Bay, Fogi, Tifu, Mefa, W. Bo, 
W. Mala, Gg. Kukusan, all on Western and SW Buru, Moluccas. 
(W. — wai — river; Gg. — gunung — mountain). 

Diagnostic fossils: Lovéenipora vinassai Giattini; Aptychus 
Sp.; Aucella sp.; Inoceramus sp. 


References : DENINGER (K.) (1910), II, pp. 1-15; Wanner (J.) 
(1907), pp. 133-160; Wanner (J.) (1922), pp. 59-112; RUTTEN 
(L.M.R.) (1927), p. 741; WANNER (J.) (1931), pp. 567-610; BEMME- 
LEN (R. W. van) (1949a), p. 453. 


BUTAK BEDS (Boetak lagen) .................... Miocene 
(Java). 


See: SOUTHERN MOUNTAINS MIOCENE (Series). 


BUTAK BEDS 
(Java). 
See: PUTJANGAN FORMATION. 


i ded meae te. ue Pleistocene 


(1) Wanner (J. (1952) emphatically declares that L. vinassai is an 
upper triassic guide fossil. The fossil coelenterate found in Jurassic de- 
posits is possibly Cladocoropsis mirabilis Felix, which is difficult to dis- 
tinguish from L. vinassai (see also; Saling Formation). 


29 


CELEBES MOLASSE (Group) .............. Upper Neogene 
(Celebes). 


SARASIN (F.) & Sarasin (P.) (1901). Entwurf einer geologisch- 
en Beschreibung der Insel Celebes, 1901. 


KoornovEN (1930) distinguishes three stages : 

l. a lower stage of conglomerates, breccias, tuff gravels and 
tuff sandstones, marly sandstones, some dozens of meters thick; 

2. a middle stage of marly sandstones and marly limestones, 
rich in smaller Foraminifera, about 1500 m thick; 

3. an upper stage of conglomerates and sandstones, 1500- 
2000 m thick. 

From VAN BEMMELEN (1949) the following alineas of HOPPER 
(Report for the Nederlandse Pacific Petroleum Mij (May 23, 1941), 
unpublished) are quoted : 

« The Celebes Molasse or Unit G is exposed along the South 
and North East coasts of the East arm of Celebes. It does not 
occur on Peleng. 

Unit G has been divided into three members : they are des- 
cribed below in stratigraphically ascending order. 


Member G-1. 


« At the base of the unit G, in some places, are volcanic and 
sedimentary rocks. These rocks, basaltic in composition, include 
flows, breccias, agglomerates, tuffs and tuffaceous sandstones and 
conglomerates. Bedding is fairly well developed in this member ». 

An extensive description of the basaltic constituents is then 
given. 

« Member G-1 is probably thickest in the Northern part of 
the Boalemo peninsula, but dips are rare and the base was not 
seen ». 

At the head of the Matindok river the thickest measurable 
section of G-1 was observed (260 m). On the Tumpu, Topo, and 
Donggi Rivers, G-1 is cut by faulting in such a way that its base 
is not exposed. 

On the Matindok river a few of the finer G-1 beds contain 
Foraminifera. 


Member G-2. 


Gradationally overlying the lowest member of Unit G is a 
second member consisting of clay, marly siltstone, and sandstone. 
These rocks are soft to firm. Except for a basal conglomerate where 
it rests directly on lower Miocene or older rocks, there is no 
coarse material in this member; in fineness or grain the rock types 
range from silty clay to medium grained sandstones. 

The most common type is greenish gray firm marly siltstone 
which makes up roughly 60 to 70 95 of the G-2 section. 

The sediments of this member are well stratified in beds 
10 cm to 1 m thick. White mica and glauconite are common 
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throughout, pyrite and small black, plant remains are scarce. 
Foraminifera, particularly Orbulina, are abundant. 

This second member of Unit G is well exposed along many 
streams in the SE part of the East arm. The thickest observed 
section is that on the Matindok river, 880 m thick. 


Member G-3. 


Overlying the second member with a gradational contact is 
the third or highest member, a series of conglomerates and coarse 
grained sandstones, occurring along the southern coastal belt of 
the East arm. These rocks, rather soft and poorly consolidated, 
consist chiefly of detritus derived from units E and F, and must 
therefore have been derived from the North and West. A very 
few beds of siltstone, marl and coralline limestone, one foot or 
less in thickness, occur in this member, but they do not make 
up more than 3 per cent of the total thickness of the section. 

Considering the coarseness of G-3, stratification is fairly well 
developed: in some places however, dips and strikes are not 
available for several hundreds of meters along the river banks. 
Fossils are rare in G-3, but corals, molluses, echinoids and Fora- 
minifera occur in some of the finegrained beds. 


The maximum observed thickness of G-3 is the 1 220 m section 
of this member exposed on the Lower Matindok river. On this 
river, as in other localities, the G-2, G-3 contact is a zone, about 
100 m thick, in which marls and silstone beds are intercalated 
with sandstone and conglomerates. Proceeding stratigraphically 
upward in this zone the sandstone and conglomerates become 
increasingly abundant, and the finer-grained sediments increas- 
ingly rare, until the typical G-3 sandstone-conglomerate lithology 
is reached. The division between members G-2 and G-3 is thus 
clearly gradational, and in the mapping the contact line was arbi- 
trarily drawn through the middle of the contact zone. 

The total maximum observed thickness of Unit G as measured 
on the Matindok river, is 2360 m, made up as follows : 


Top member G-3 : sandstone and conglomerate. 1220m 


Middle member G-2: marl ................... 880m 
Bottom member G-1: Basalt, tuff, sandstone 260 m 
2 360 m 


The gently dipping basal sediments of Unit G rest unconfor- 
mably upon an old erosion surface which cuts all the Pre-upper 
miocene rocks of the East arm. On the Minahaki River, Unit G 
rests on Unit B; on the Matindok River on Unit E, and on the 
Bantajan River, on the Units C and F. (Unit B — Mesozoic 
(Triassic ? - Jurassic); Unit C = Cretaceous; Unit E = lower 
Miocene ;Unit F is an intrusive granite). 

Unit G is overlain unconformably by Unit H (Plio-Pleisto- 
cene). 

The fauna of all members of Unit G contain smaller forami- 
nifera which the paleontological staff has previously recognized 
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from the Melawi Formation of Borneo, the Kalea Formation of 
Siberut and Unit E of Nias. 

Characteristic forms are: Bolivina robusta Brady: Bolivinita 
guadrilatera (Schwager) : Globorotalia menardii (d'Orbigny) : 
Globorotalia tumida (Brady); Orbulina universa d'Orbigny; Pul- 
leniatina obliquiloculata (Parker & Jones); Rectobolivina bifrons 
(Brady). 

This fauna is assigned to the Upper Miocene. Lepidocyclina 
and Miogypsina are absent (1). 

Elsewhere in Celebes are Neogene sediments which are at 
least in part correlative with Unit G of the East arm. 

« .. certain Foraminifera in G-2 indicate that this member 
was deposited in deep water. The coarser sediments of G-1 and 
G-3 were undoubtedly laid down in a shallow, littoral to neritic 
environment. 

In Unit G therefore, a complete marine sedimentary cycle of 
transgression and regression is represented. The regressive phase 
of the cycle, during which the coarse and thick sediments of G-3 
were deposited, was presumably accompanied by strong and 
repeated uplifts of the landmass to the North and West from 
which the detritus was shed. It seems probable that the higher 
Central Plateau of the East arm of Celebes may have been a 
lowland in the old-age stage of erosion cycle during the deposition 
of G-2 and underwent its first uplift in G-3 time. » 


Comments from B. P. M. : 

It may be mentioned that in the list of Foraminifera the recent 
pelagic foraminifera Globorotalia truncatulinoides and Sphaeroi- 
dinella dehiscems are missing. If these species are indeed absent, 
that part of the series containing the pelagic fauna listed may be 
considered as being of Upper Miocene age, and not younger. 


Type locality : See above. 

Geographical distribution : See above. 

References : KooLHovEn (W. C. B.) (1930), pp. 203-210; Bem- 
MELEN (R. W. van) (1949), p. 150. 


CHERIBONIAN STAGE (Cheribonien) ............ Pliocene 
(Java). 
Oostincx (C.H.) (1933). Neue Mollusken aus dem Pliozän von 
Java, De Mijningenieur, vol. XIV, p. 213. 


OostincH’s Cheribonian stage of the Pliocene (Lower Plio- 
cene) comprises a number of fossiliferous sediments characterized 
by a certain molluscan fauna (see below). These are the « Turri- 
tella beds » from Bentarsari, near Tegal, Tjidjurei Beds near Tji- 
rebon, Tjipatjar Beds in Bantam, W Java, the Waled Beds, etc. In 
a later publication OosTINGH (1936, 1938) added more stages of 


(D Note of the editor: The fauna mentioned above is entirely simi- 
lar to those described from recent deposits in the Indonesian Seas, more 
particularly from the deeper parts of the continental shelf, and is there- 
fore not indicative of any age. 
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Miocene and Pliocene, distinguished by molluscan faunae (see 
OostincH’s Molluscan Stratigraphy of Neogene). According to 
OostincH, the Cheribonian is the lower of three stages forming 
together the Pliocene. (Plaisancien, post-Pontien). 

Type locality : Tjidjurei, near Tjirebon, W Java. 1 

Geographical distribution : Tjipatjar Beds in Bantam, Cheri- 
bon Beds from Krawang to Semarang, along N Coast of Java; 
Waled Beds. NT: 

Diagnostic fossils. Especially : Turritella angulata acuticari- 
nata Martin. Cited further from Tjipatjar Beds: Thais martini 
Oostingh: Ancilla gerthi Oostingh; Clavus dammermanni Oostingh. 


References: OostincH (C.H.) (1935), p. 227; OosTINGH (C.H.) 
(1938), pp. 508-516; BEMMELEN (R. W. van) (1949a), p. 82. 


CHIEF FOSSILIFEROUS ZONE .................. Pliocene 
(Sumatra). 
See: FOSSILIFEROUS MARL and SANDSTONE FORMATION. 


CONGLOMERATE STAGE 7. Te en V eee ce. ee Teriiary 
(Siberut Island. W Coast Sumatra). 
See: SIBERUT TERTIARY. 


COPPERSHALE FORMATION (Koperklei Formatie) 
(S Celebes). U. Cretaceous - Eocene 
See: MARORO FORMATION. 


CRYSTALLINE SCHISTS. 


BEMMELEN (R.W. van) (1949). The Geology of Indonesia, 
vol. IA, pp. 60-61. 


« Crystalline schists are widely distributed in the Indian 
Archipelago, but there is much diversity of opinion as to their 
age. The crystalline schists certainly do not belong to a distinct 
geological epoch, neither are they of an archaic age as has been 
supposed by many earlier authors. Sedimentary deposits of 
various ages van be altered into crystalline schists, by regional 
metamorphism, aided by contingent processes of solid diffusion of 
constituents. Often a succession of alterations can be distinguished 
under the microscope, giving them a polymetamorphic appearance 
and enabling us to distinguish between several types of schists 
(viz. crystalline schists and phyllites). 

« In some areas the transition of fossil-bearing strata made 
possible a direct age determination, while in other areas only the 
upper limit is fixed by the age of the first transgressive formation. 
Here under some instances are mentioned : 


Sumatra: The crystalline schists of S Sumatra (Geol. map 
Sum., 1/200 000, 1, 2, 4, 5) and North Sumatra (vaN BEMMELEN, 
1932a) are presumably parts of an old Basement complex of pre- 
mesozoic age. Mesozoic sediments of Sumatra in many localities 
show a phyllitic facies. 
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The schistose and phyllitic formations of the smaller islands 
on the Sunda Shelf are generally of young paleozoic and upper 
triassic age (VAN BEMMELEN, 1940). 

` Crystalline schists of West and Central Borneo are older than 
Upper Triassic (Z. v. EMMICHOVEN, 1939) and partly also older 
than the Permo Carboniferous (ZEYLMANS v. E., 1939, pp. 56-58); 
but also younger formations may have a schistose facies, e.g. the 
Eocene has obtained in some belts a phyllitic character (TER 
BRUGGEN, 1935). ZEYLMANS v. E. published in 1940 a study, in 
which he described the schists and gneisses from the Schwaner 
Mnts in Central Borneo, which are considered to be older than 
the Permo-Carboniferous. The crystalline schists of the Meratus 
Mnts in SE Borneo are older than the Alino Formation (? Jurassic, 
acc. to KOOLHOVEN) which contain detrital material of the schists. 

The polymetamorphic crystalline schists of Celebes are older 
than the Mesozoic or Young Paleozoic (BRouwER, 1941, pp. 257, 
258) but there are also phyllites of mesozoic and eocene age 
(Tinombo Form., Pompangeo Form., Maroro Formation, q. v.). 

Recent contributions to the petrology of the crystalline schists 
of Central Celebes were made by WILLEMS (1937), EGELER (1946, 
1948) and pe ROEVER (1947). 

In SE Celebes and Buton, BoTHÉ (1927) distinguishes a meta- 
morphic (phyllitic facies) of the Mesozoic (Kendari Facies) from 
a less or non-metamorphic facies (Buton Facies). 

In the Northern Moluccas isolated outcrops of crystalline 
schists are found on Obi (Brouwer, 1923, p. 47) and on Batjan 
(Sibella Mnts), which might be metamorphic paleozoic rocks, 
while in the Sula Islands (Brouwer, 1920, 1925) their age could 
be fixed as pre-liassic. 

In the outer arc of the Southern Moluccas crystalline schists 
are widely exposed. In Ceram distinction can be made between 
phyllites which are pre-upper triassic (Presumably Young Pa- 
leozoic) and older polymetamorphic crystalline schists (Vark, 
1945; GERMERAAD, 1946). 

In Leti transition from epimetamorphic schists to phyllitic 
rocks with intercalations of permian crinoidal limestones are 
found (MOLENGRAAFF, 1915). 

In Timor crystalline schists occur in an overthrust complex 
of rocks, associated with ophiolites. These schists are at least 
pre-young Mesozoic, and partly pre-permian (Brouwer, 1942). 

In Java, crystalline schists have been found in the Loh Uloh 
region where they are partly cretaceous and partly older (Har- 
LOFF, 1933) in the Djiwo Hills, and in the Tjiletuh area, where 
their age is uncertain (pre Eocene). 

In the islands West of Sumatra exposures of schistose pre- 
tertiary rocks are known. TERPSTRA (1932) mentions phyllites and 
amphibolites from Sipura and at the Westcoast of Nias crystalline 
schists crop out at the base of the Paleogene near Sumasuma. 

The oldest pre-upper paleozoic and presumably more or less 
autochthonous outcrops of crystalline schist are found in Central 
Sundaland (West and Central Borneo and the Lampongs district 

3 Malayan 
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in S Sumatra). The crystalline schists in the circum Sunda Sys- 
tem form parts of overthrust complexes and are partly pre- 
young paleozoic, partly Young Paleozoic, Mesozoic and even 
Eocene. » 


D 


DAHANA MARLS (Formation) (Dahana Mergels) 
(Nias). Upper and Middle Miocene 


LEUPOLD (W.) & VLERK (I. M. van DER) (1931). The Tertiary. 
Gedenkboek Martin, Leid. Geol. Meded., vol. V, p. 663 and table. 


Fossiliferous marls. 

It is possible that the Dahana Marls are identical with 
Hopprr's Unit E of the Nias stratigraphy, overlying Unit D : Mio- 
cene concretionary sandstone and overlain by Unit F : Pliocene 
marly clay. (See Nias Tertiary). 

Type locality : Dahana, Isle of Nias, W of Sumatra. 

Geographic distribution : Isle of Nias. 

Diagnostic fossils : Not given. 

References : MARTIN (K.) (1907); BEMMELEN (R. W. van) (1949), 
p. 166. 


DAMAR SERIES (Group) (Damar Serie) 
(Java). 


BEMMELEN (R. W. vaN) (1941). Toelichting bij Bladen 73 (Se- 
marang) en 74 (Oengaran), Geol. kaart van Java, 1/100 000, 
pp. 38-45. 

The Damar Series consists of four parts sometimes, including: 

Intermediary layers, forming the upward passage from the 
marine neritic Kalibiuk Beds to the Damar Series proper, which 
has a terrestric facies. This passage is characterized by a zone of 
intertonguing, which zone may have a thickness varying between 
0-600 m. The intermediary layers consist of grey and black clays, 
often with small marly concretions; intercalations of tuffaceous 
sandstones and pebble beds, and some lignitic beds. The tuff- 
sandstones are little hardened, and contain fresh-water molluscs 
comparable with those of the Kaliglagah Beds in the W part of the 
N Seraju Range. 

A section is described from the Kripik river, S of the village 
of Sukoredjo : 

Overlying the Kalibiuk marls and clays, with on top a bed 
of calcareous tuff marl, containing thick-shelled marine molluscs 
are: 

1. Intermediary layers (transition zone) : 

Black clay with calcareous concretions, and a tuff-sandstone 
with marine molluscs. Upwards the clay contains more and more 
intercalations of tuffaceous sandstones and conglomerates, with 
Melania (brackish water). On top lie basal conglomerates of the 
Lower Damar Beds. 


ENT 5 Pliocene 
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2. Lower Damar Beds: At the base they consist of one or 
several layers of conglomerates of polymict composition with a 
calcareoua cement. Then follow tuffaceous sandstones and conglo- 
merates of andesites, partly cemented by calcareous material, 
partly uncemented. Together with the Intermediary Layers, the 
thickness may attain 800 m. They may be correlated with the 
Kaliglagah Beds from the Bumiaju region. 

3. Middle Damar Beds. Augite-olivine basalt breccias of 
varying thickness. In the South the M. Damar Beds are repre- 
sented by lahar deposits. 

Towards the N, iri the Tjandi hills of S Semarang, an inter- 
calation of fluviatile, crossbedded tuffaceous sandstones, conglo- 
merates and lapilli-tuffs, divides the coarse breccias into a lower 
and an upper division. The thickness of the coarse breccias 
diminishes towards the N, while the thickness of the fluviatile 
deposits increases in the same direction. These M. Damar Beds 
may be correlated with the Mengger Horizon in the Bumiaju 
District. The thickness is about 150 m. 

4. The Upper Damar Beds. Conformably on top of the Middle 
Damar Beds follow tuffaceous clays, sandstones and conglome- 
rates, with local intercalations of lahar deposits. The conglome- 
rates have a basaltic composition, while the tuffs are andesitic. 
These conglomerates are not cemented, or only locally so. The 
thickness is about 100 m or more. 

A fragment of a molar of Elephas namadicus has been found, 
indicating a correlation with the Gintung Beds of Bumiaju, or 
middle - upper Pleistocene. (Kabuh Beds of the Kendeng Hills- 
Solo Plain to the West). 

The Upper Damar Beds are unconformably overlain by the 
Notopuro Beds (Formation). (See there). 

Type locality: Kali Damar, South of Weleri, Northeast of 
Central Java. 

Geographical distribution : Along the entire N rim of the N 
Seraju Mnts: the Tjandi Hills, S of Semarang, in the areas of 
Bodri, Garang and Penkol, all in Central Java, Semarang area. 

Diagnostic fossils : Elephas namadicus (see text). 


Reference : BEMMELEN (R. W. van) (1949), p. 606. 


DANAU FORMATION (Danau formatie) 
(Borneo). Permo-Carboniferous. Triassic 


MOLENGRAAFF (G.A.F.) (1900). Geol. verkenningen in Centraal 
Borneo. 

Strongly folded, East-West striking beds of quartzite, lyddite, 
shale and slate, serpentine, diabase, diabase porfirite, diabase tuff 
and -breccia, in which the lyddites and the green to black serpen- 
tinized diabase breccias are the most characteristic components. 
The latter called the Pulau Melaju Breccias by MOLENGRAAFF. 

MOLENGRAAFF assumed that the formation was formed in a 
deep-sea trough, because of the presence of layers of radiolarian 
chert, often connected with ophiolites. The chert moreover 
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contains manganese nodules and decalcified selachian teeth, 
exactly like the sediments from the deeper parts of the Indo- 
pacific seas. 

Originally the age of the Danau formation was held to be 
Jurassic, which opinion was based on the study of the radiolaria 
by Hinde (1900). 

Recent studies have ascertained, however, a Permocarbonife- 
rous age for the lower portion. We cite ZEYLMANS VAN EMMICHOVEN 
(TOSS sep. 37) > 

« The Permo-carboniferous age is proved in various places 
by Fusulinidae, found by KREKELER (1932, 1933), determined by 
ZEYLM. v. E. and confirmed by Tan Sin Hok, in limestones, 
marbles, jasperoids and combustible clay shales, silicified into 
cherts. Furthermore plants, determined by JoNcMaNs as quite 
probable Calamites, possibly from the group of Leioderma, and 
Pecopteris from the group of arborescens. Only the latter fossil 
plants enable a more accurate determination of the age, namely 
Upper Carboniferous. 

; The volcanic facies of the Permo-Carboniferous consists of 
basic effusiva and ejectamenta. They are always intensively 
decomposed and altered. These rocks are completely identic to 
the igneous rocks of the Pulau Melaju zone of MOLENGRAAFF 
Danau formation. These volcanic complexes have in numerous 
places supplied their detritus to upper Triassic deposits, which 
proves their Pre - upper triassic age. Moreover, in some places, 
their transition into an association with the permo-carboniferous 
cherts is quite probable. Therefore, their Permo-carboniferous 
age can hardly be doubted. » 

According to ZEYLMANS van EMMICHOVEN the age of the chert- 
ophiolite series is Permo-carboniferous, while the quartzites are 
of Upper Triassic age. 

According to M.G. RurrEN (1947) the Devonian is locally 
represented in the Telen area. (Central part of East Borneo). 

Type locality : Kapuas lakes, Central Borneo (hence the 
name : Danau-lake). 

Geographic distribution : Mainly in a narrow zone extending 
E-W across Central Borneo over a length of about 650 km. 

Further in the Sembakung area on the border between East 
Borneo and British Borneo; in the vicinity of Darvel Bay in the 
N part of Br. Borneo, and the islands to the N; and in the 
Sanggau-Serawak area of West Borneo. 

Note by R. W. van BEMMELEN : 

The « Danau Formation » in British North Borneo, described 
by Wanner and Weng, is much younger (Cretaceous and partly 
Paleocene) in age. The name «Danau Formation» is incor- 
rect and one should speak of a Danau « facies», which means 
the geosynclinal or foredeep facies characterised by the radio- 
larite-ophiolites association, with subordinate limestones, flysch- 
like sandstones and clay slates. The conditions necessary to 
produce such a rock-association have been repeatedly fulfilled 
in Borneo and elsewhere in Indonesia. 
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References: MOLENGRAAFF (G. A.F.) (1914), I, pp. 175-179; 
HINDE (G. J.) (1900); Morencraarr (G. A. F.) (1909); MOLENGRAAFF 
(G.A.F.) (1915); MoLENGRAAFF (G.A.F.) (1920), pp. 677-692; Mun- 
NIKS de JowcH (W.D.) (1913), pp. 1-14; WANNER (J.) (1921), 
pp. 149-213; KREKELER (F.) (1932), vol. XIII, pp. 167-172; KRE- 
KELER (F.) (1933), vol. XIV, pp. 191-192; Rurren (L.M.R.) (1927), 
pp. 262-268; ZEYLMANS VAN EMMICHOVEN (1938), vol. V, sect. 4, 
pp. 135-149; BEMMELEN (R. W. van) (1949), pp. 61-63, 225; RUTTEN 
(M.G.) (1947); REINHARD (M.) and WENK (E. (1951), pp. 91-97. 


DEMU LIMESTONE (Formation) .................. Jurassic 
(Misool). 
See: LILINTA BEDS (Group). 

EDFABAAS-PFOBMATIRE. -oau a a ai dane Cretaceous 
(Sumatra). 


See : SALING FORMATION. 


DISCOCYCLINA BEDS (Formation) (Discocyclina-lagen) 
(Java) Eocene 
See : NANGGULAN BEDS (Group). 


DJAMBI CARBONIFEROUS (Series) ......... Carboniferous 

(Sumatra). 

ZWIERZYCKI (J.) (1935). Die geologische Ergebnisse der 
palaeobotanische Djambi-Expedition 1925. Jaarb. Mijnw., vol. LIX, 
1930, pp. 8-23. 

The stratigraphy of the Carboniferous (or Permo-carboni- 
ferous) in the Residency of Djambi was first established by the 
above author, although its presence had already been mentioned 
before (ToBLER, 1917). 

The carboniferous of Djambi is considered to belong to an 
overthrust mass, lying with a tectonical disconformity on under- 
lying phyllitic slates of possibly mesozoic age (VAN BEMMELEN, 
1949, p. 664; ToBLER, 1917). 

ZWIERZYCKI distinguished the following subdivisions : 

Airkuning Beds (Group). Andesitic tuffs and lava sheets, 
dacitic conglomerates. Limestones with Fusulina. At least 
650 m thick. 

Salamuku Beds (Group). Coarse polymict conglomerates and 
sandstones, breccias, silicified dacitic tuffs. Rare interca- 
lations of shales and limestones with Fusulina. Some 
plant remains (Cordaites, Dadoxylon). 

In the Meranguin-Mesumai section 750 m thick. 

Karing Beds (Group). Shales and sandstones, tuffites, rare 
conglomerate beds, thin coal seams, limestones with 
Fusulina. Upper Carboniferous flora. In the Karing 
Merangin section 800 m thick. 


Description of the subdivisions : 
Karings Beds (Group) (Karing Schichten). 
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This, the lowest, unit comprises the sediments which have 
been deposited in guiet shallow water. Only a few conglomeratic 
intercalations occur, but mainly it consists of shales and fine- 
grained silts and sandstones. All coal-beds occur in this stage, 
as well as the bulk of fossiliferous limestones. 

The composing beds, from below upward are roughly as 
follows : 

1. Arkose sandstone, thickness unknown. 

2. Dacitic tuffs with intercalations of shale; silicified; 250 m. 

3. Quartzose tuff-sandstones with intercalations of shale, 

several hundreds of meters. Sandstone thickbedded, 
shales thin-bedded. 

4. Sandstones and shales regularly interbedded, beds of about 

equal thickness. Lense-shaped intercalations of coal 
In two horizons well preserved plant-remains, several 
horizons with Stigmaria in sandstone as well as in the 
shale. The two horizons with plant-remains (leaf-impres- 
sions) are separated by 150 m sediment. Total thickness 
of these beds unknown, several hundreds of metres. 


Along the Merangin River a limestone horizon is described, 
which seems to occupy a position between 3 and 4, 100 m below 
the lowest plant-remains containing horizon. 

In fact, this horizon consists of three distinct limestone beds 
separated by shale. This horizon is very fossiliferous, containing 
Brachiopoda, Pelecypoda and Fusulina. Somewhat above the 
second layer of plant-remains there is a second limestone layer 
of 20 cm thickness, containing Fusulinids. This limestone is called 
the second fossiliferous horizon, but occurs only in the Men- 
karang River. 

Type locality: Sungei Karing, Residency Djambi, Central 
Sumatra. 

Geographical distribution : Djambi Nappe. 

Diagnostic fossils : the Karing Beds contain a rich flora with 
mainly European Upper Carboniferous elements but with the 
genus Gigantopteris which is typical for the Gondwana Flora. 

The following species were determined by Joncmans and 
GOTHAN (1935) : Sphenopteris zwierzyckii J. and G.; S. cf. matheti 
Zeiller, S. posthumi J. and G., S. cf. grabaui Halle, S. cf. gothani 
Halle, S. tingii Halle, Pecopteris arborescens Schl., P. hemiteloides 
Brongniart, P. candolleana Brt., P. oreopteridia Schl., P. densifolia 
Goepp. P. mengkarangensis J. and G., P. polymorpha Prt., 
P. verbeeki J. and G., P. daubreii Zeiller, P. cf. cistii Bgt., P. unita 
Bgt., P. feminaeformis Schl, P. unitaeformis J. and G., P. djam- 
biensis J. and G., Asterotheca sp., Callipteridium menkarangense, 
C. gigas Guth., C. sumatranum J. and G., Dictyocallipteridium 
sundaicum J. and G., Alethopteris strictinervus J. and G., Macra- 
lethopteris hallei J. and G., Neuropteris gleichenioides Sterz., 
Aphlebia cf. cripsa Gutb., A dimorpha J. and G., A. minor J. 
and G., A. acanthoides Zeiller, Sphenophyllum verticillatum Schl., 
S. emarginatum Brt., S. oblongifolium Germ., S. thomi Mahr., 
Calamites suckowi Bgt., C. jubatus L. and H., Annularia stellata 
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Schl., Palaeostachya incrassata J. and G., Lepidodendron meso- 
stigma J. and G., L. molle J. and G., L. posthumi J. and G., 
Lycopodites sp., Maroesia rhomboidea J. and G., Taeniopteris cf. 
norinii Halle, T. nystroemi Halle, T. cf. multinervia Weiss, T. la- 
tecostata Halle, T. incrassata J. and G., T. tayuanensis Halle, 
T. densissima Halle, T. crassicaulis J. and G., T. camptoneura J. 
and G., Cyclopteris sp., Gigantopteris mengkarangensis J. and G., 
G. boschana J. and G., Cordaites principalis Germ., C. simplici- 
nervus J. and G., C. cf. lingulatus Gr. Eury, Poacordaites sp., 
Artisia sp., Stigmaria ficoides Bgt., S. asiatica J. and G., Cordai- 
carpus ovalis J. and G., C. cordai Geinitz fa. elongata J. and G., 
C. cordai Geinitz, Carpolithus multigranosus J. and G., C. gra- 
nulosus J. and G., Gigantospermum posthumi J. and G., Rhyn- 
chogonium permocarbonicum J. and G., Schutzia sp. Tobleria 
bicuspis G. and J. 


Salamuku Beds (Salamoekoe Schichten). 


Mainly volcanic beds consisting of coarse breccias and poly- 
mict conglomerates, and silicified tuffs. Boulders of the under- 
lying granite are present. Wood is nearly completely absent, but 
near Batuimpi a limestone was found containing Fusulina (III 
fossil horizon). 

The volcanics are mainly of dacitic and liparitic composition, 
the conglomerates are probably lahar deposits. Intercalations of 
finegrained arkose sandstone have been observed. The thickness is 
about 750 m. 

Type locality : Salamuku River, Residency of Djambi, C. Su- 
matra. 

Geographical distribution : Djambi Nappe, idem. 


Airkuning Beds (Airkoening Schichten). 


Also mainly volcanic beds, now however of more basic com- 
position. Instead of silicified tuffs of dacitic composition, the rocks 
consist of andesitic tuffs and lava-flows. Intercalated conglomer- 
ates contain rolled fragments of dacites, and a few acid tuffs are 
still present, but on the whole the stage is distinguished by its 
basic composition. 

Intercalated in the volcanics are two limestone zones, one 
containing Fusulina and corals, the other Fusulina only. They 
have been named the fossil zones IV and V respectively. 

The beds lie concordantly on top of the Salamuku Beds, and 
are overlain by volcanics of tertiary (Middle Palembang) age. The 
thickness is many hundreds of meters, according to VaN BEMMELEN 
more than 650 m. 

Type locality : Airkuning (Hill), near Mesumai river, Djambi, 
Central Sumatra. 

Geographical distribution : Djambi Nappe, Residency Djambi, 
Central Sumatra. 

References: ToBLER (A.) (1917), pp. 123-147; JoNGMANS 


(W. J.) und Goran (W.) (1930), 1935, pp. 71-201, plates; BEMME- 
LEN (R.W. Van) (1949), vol. I A, pp. 664-665. 
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DJAMPANG SERIES (Group) (Djampang Serie) .... Miocene 
(Java). 


Anonymous (1940). Jaarb. Mijnw. Ned. Ind., 1939, pp. 16-27. 


This group may be divided into two parts: 

a) The Lower Djampang Series. Tuffaceous Globigerina - 
marls, tuff-sandstones and beds of calcareous tuff-breccias of an- 
desitic and dacitic composition, with intercalations of thick lime- 
stone lenses containing larger foraminifera. The Foraminifera 
indicate à Lower Miocene age. According to Van BEMMELEN (1949, 
p. 619) these beds may be correlated with the Sigugur Beds, 
the Lutut Beds and the Pelang Beds (see there). The thickness 
of the Lower Djampang Series is about 1200 m. They discon- 
formably overlie the Eocene Tjiletuh Beds and are in turn over- 
lain by : 

b) The Upper Djampang Series. The lower part of these 
consists of dacitic tuff sandstones and pumice tuffs, alternating 
with andesitic breccias and tuffs. Intercalated limestones contain 
Spiroclypeus, indicating still a Lower Miocene age. 


The upper part consists of mainly volcanic deposits with 
scarce marine intercalations. Unstratified, coarse andesite brec- 
cias, calcareous tuff-sandstones and tuffaceous marly clays, as 
well as limestones occur. Some quartzveins in this series contain 
gold. The larger Foraminifera indicate a Burdigalian age (T. e5- 
f1). The series is overlain by the Tjimandiri complex (See there) 
and reaches a thickness of about 2000 m. 


Type locality : No special type locality. The L.D.S. are well 
disclosed along the Tjimandiri River, near the Pelabuhan Ratu 
Bay, W. part of Djampang district, South Priangan, W. Java. The 
U.D.S. are best developed in the Handjuwang Mnts., South of 
Lengkong, in the same district. 


Geographical distribution : Between Sukabumi and Pelabu- 
han Ratu Bay, in a strip of about 25 km breadth; Bantam, W. 
Java. 

Diagnostic fossils : 

Lower Djampang Series: Trillina howchini (Schlumberger) ; 
Spiroclypeus sp.; Cycloclypeus sp. 

Upper Djampang Series : Miogypsina kotoi Hanzawa; M. the- 
cidaeformis Rutten; Cycloclypeus annulatus Martin; Trillina how- 
chini. 

Comments from B.P.M.: 

On account of the co-occurrence of Cycloclypeus annulatus 
and Trillina howchini the age of the Upper Djampang series, as 
far as the larger foram bearing beds are concerned, can be desi- 
gnated as T. fl. The part of the Lower Djampang series con- 
taining larger forams can be considered as being of T. e age. 


References : PANNEKOER (A.J.) (1946), vol. LXIII, pt. 3, pp. 
340-367; BEMMELEN (R. W. van) (1949), vol. IA, pp. 619-620. 
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DJEMBANGAN BEDS (Formation) ............. Pleistocene 
(C. Java). 


BEMMELEN (R.W. van) (1949). The Geology of Indonesia, 
vol. IA, p. 610. ; 

Volcanic deposits consisting mainly of breccias of augite- 
hyperstene andesite, olivine basalt, and hornblende andesites, 
erupted by the volcanic G. Rogodjembangan and overlying the 
upper Pliocene Ligung Series. 

The beds were first distinguished as a separate unit by Van 
BEMMELEN in 1949, but they were already described as the « vol- 
canics and volcanic ruins » of the Djembangan Mnts. by the same 
author in 1937. 

According to this author, the Djembangan Beds are to be 
correlated with the Linggopodo Beds (from Slamat and Tjowet 
volcanoes) to the West, and with the Notopuro Beds (from Ung- 
garan volcanoe) to the East. 

Type locality : Gunung (= Mountain) Rogodjembangan, 10 km 
E of Pananggaran, Karangkobar district, border of the residencies 
Pekalongan and Banjumas, Centr. Java. 

Geographical distribution : Slopes of the G. Rogodjembangan 
and adjacent volcanic mountains, Geological Map of Java, 
1:100000 sheet n9. 66. 

Diagnostic fossils : None. 


Reference : BEMMELEN (R.W. Van) (1937), p. 26. 


DJEMBUR LAYERS (Formation) (Djemboer lagen) 
(E Java). Pleistocene 
BEMMELEN (R.W. Van) (1938). De Ringgit-Beser. Nat. Tijd- 
schrift van Ned. Indié, vol. XCVIII, pt. 4, pp. 171-194. 


Volcanic layers erupted by the Ijang volcanoe, of mainly 
basaltic composition. 

The Djembur Layers are overlain by the Bagor Layers 
(Formation) and are overlying the Batungampur Horizon (q. VA) 

Type locality: Gunung Djembur, 15 km SE of Besuki, N. 
Coast of East Java. 

Geographical distribution: Ringgit-Beser volcanic complex, 
between Bondowoso and Situbondo, East Java. 

References : BEMMELEN (R.W. Van) (1937), p. 26, BEMMELEN 
(R.W. Van) (1949), p. 552. 


DJIWO LAYERS (Group) ......................,.:. Eocene 

(Java). 

Botur (A.Ch.D.) (1929). Djiwo Hills and Southern Range, 
Exc. guide 4th Pacific Science Congr., pp. 1-14. 

Fossiliferous marine beds, discordantly overlying strongly 
folded pre-tertiary schists. They probably may be subdivided into 
two formations : 


42 
(Djiwo, continued) 


Gamping layers (Formation) 
Discocyclina javana 
Upper Eocene: Limestones and D. dispansa, D. om- 
"Tab: Marls with foram. phalus 
Camerina bagelensis 
C. pengaronensis. 
Wungkal layers (Formation) 


Lower Eocene : Conglomerates, gritty Assilina spira 
Ta, sandstones and lime- A. granulosa 
stones with Fora- C. javana, C. bage- 
minifera lensis, D. sowerbyi. 


The series is discordantly overlain by transgressive Miocene 
(See Southern Mnis. Miocene). 

According to CAUDRI (1934) the series is equivalent to the 
M. Kirthar stage of India. 

Remarks from B.P.M.: 

For the time being it might be better to avoid designating an 
upper eocene age to the T. b and a lower eocene age to the T. a, 
as this question has not been solved satisfactorily yet. Moreover, 
although the base of the Kirthar (see Djiwo layers) probably 
coincides with the base of the Lutetian, VAN DER VLERK (1955) 
also includes Ypresian, Landenian and Montian in his T. a. 

It is felt, that a satisfactory subdivision of the Eocene and 
Palaeocene of Indonesia in time-stratigraphic terms can only be 
achieved, if of all these above mentioned rock stratigraphic units 
not only the larger foram content, but also the pelagic and ben- 
thonic smaller foram fauna is known. 

The same remark applies, to the Sungai Orang Beds and 
Taballar Marls on Borneo and to the Tanah Roong series on 
Sumba. 


Type locality : Gunung (- mountain) Gamping, and G. Wung- 
kal, the first 5 km E of Bajat, the second 3 km W of Bajat village, 
15 km SE of Klaten, near Djogjakarta, C. Java. 

Geographical distribution: Type localities only. 


References: Cauprı (C.M.B.) (1934); Gertu (H.) (1931), 
XXII, p. 192, BEMMELEN (R. W. van) (1949), p. 106. 


DJOELO RAJEU HORIZONT 
(Sumatra). 
See: DJULO RAJEU FORMATION. 


We cie uideo iat Pliocene 


DJOGJAKARTAE BEDS (Zone) (Djogjakartae lagen) . Eocene 
(Java). 
See: NANGGULAN BEDS (Group). 


DJOMBANG LAYERS (Formation) (Djombang Schichten, 


Djombang lagen): «milo eoe e edle d ero Pleistocene 
(Java). 


See: NOTOPURO-DJOMBANG LAYERS (Group), KENDENG BEDS. 
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DJONGGRANGAN BEDS (Formation) (Djonggrangan lagen) 
(Java). Miocene 
See: WEST PROGO BEDS, DJONGGRANGAN MARLS and LIME- 

STONES. 


DJULO RAJEU FORMATION (Djoelo Rajeu Horizont) 
(Sumatra). Pliocene 


Hoen (C. W. A. P’t.) (1919). Verslag over het onderzoek der 
Tertiaire Petroleumterreinen ter Oostkust van Atjeh (Atjeh II). 
Jaarb. Mijnw. Ned. Oost Indie, vol. XLVIII, Verh. I (1922), pp. 
193-195. 


Sandstones and shales, often regularly alternating in thin 
beds, and much resembling those of the Seurula Formation. 
At the base a conglomerate intercalation occurs, only locally in 
the NW part of the area, in the SE part, W of Langsar, in im- 
portant guantities, up to the central part of the formation. Lignite 
occurs especially in the NW, in the district Djulo Rajeu, and 
westwards along the Djambo river. This lignite is characteristic 
for the formation, and distinguishes it from the underlying Seu- 
rula Formation. However, in the SE part of the area the lignite 
disappears, and the formations are hardly distinguishable from 
each other. 

The thickness is 1400 m in the Djulo Rajeu syncline, although 
this figure has to be accepted with considerable reserve. 

The formation may be correlated with the Lignitiferous 
Formation in N. Atjeh (Atjeh I) and with the Upper Palembang 
in S. Sumatra. It is disconformably overlain by horizontal holocene 
deposits, gravels and terrace-deposits. Although the age cannot 
be ascertained by lack of fossils, its disconformable position below 
these deposits indicates a Pliocene or possibly lower Pleistocene 
age. 
Type locality : Djulo Rajeu syncline, East Atjeh, N. Sumatra. 
Geographical distribution : East Atjeh and Langkat, N. Su- 
matra. 

Other name : Djulorajeu Zone. 

Diagnostic fossils : None. 


References: LOHUYZEN (H.J.) (1921), pp. 79, 80; RUTTEN 
(L.M.R.) (1927), p. 411; BEMMELEN (R.W. Van) (1949), p.123. 


DJULUH RAJEUH BEDS (Formation) ............. Pliocene 
(Sumatra). 
According to’t Horn the right spelling is Djulo Rajeu. 
See: DJULO RAJEU FORMATION. 


DOLOKAPA FORMATION (Dolokapa Schichten) 
(Celebes). Cretaceous-Eocene 
MOLENGRAAFF (G. A.F.) (1902). Ueber die Geologie der Um- 
gegend von Sumalata auf North Celebes, etc. Zeitschr. pract. 
Geol., pp. 249-257. 
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Contactmetamorphic graywackes and shales, laterally passing 
into Globigerina-marls and radiolarites. To the West where the 
Gorontalo section joins on to the neck, this Dolokapa formation 
can be correlated with AurBuRG's Tinombo formation. Intercalated 
in the latter are limestones with Lower Eocene foraminifera. 
Near the granite the rocks are strongly metamorphosed into 
hornrocks with skapolite, axinite, epidote, etc. 

Type locality: Anticline N. of Boliohitu Mnts., S of Suma- 
lata, N. arm of Celebes. 

Geographical distribution : Western part of N. arm between 
Amfibabu and Tomini (— Tinombo formation). 

Diagnostic fossils: Globigerina linneana; G. cretacea; Assi- 
lina sp.: Camerina sp.; Discocyclina sp. 


References: AHLBURG (J.) (1913), pp. 611-618; SCHUBERT 
(R. J.) (1913), pp. 127-150; KoPERBERG (M.) (1928), 1929 en Verh. 
II (1930); Brouwer (H.A.) (a.o. (1934), pp. 39-171; RUTTEN 
(L.M.R.) (1927), pp. 589, 591; BEMMELEN (R.W. Van) (1949), p. 390. 


DOMARING LIMESTONE (Formation) (Domaringkalken) 
(E Borneo). Pliocene 


LEUPOLD (W.) & VLERK (I. M. van DER) (1931). The Tertiary. 
Gedenkboek Martin. Leid. Geol. Meded., vol. V, p. 621. 


Reef limestones forming high, irregular limestone mountains. 

The facies is about the same as that of the Taballar Lime- 
stones (q. v.), from which they are, however, divided by a zone 
of intercalated clays, sands and lignite-beds, the Menkrawit Beds 
(q. v.) of Burdigalian age. The age may therefore be assumed 
to be Upper Miocene-Pliocene (T. £2- T. h). The thickness is 
several hundreds of meters. 

To the South, near Sankulirang bay, these limestones presu- 
mably pass into a marly facies, the Menubar-Upper Sankulirang 
Marls, the reef-limestone facies only occupying the upper part of 
the column there, while in Kutai it passes in the upper part of 
the Kampongbaru Layers (q. v.). 

Type locality : Domaring, N. coast of Mankalihat Peninsula, 
E Borneo. 

Geographical distribution : Mankalihat Peninsula, E Borneo. 

Diagnostic fossils: Alveolinella quoyi; Marginopora verte- 
bralis; Tridacna sp. 


Reference : BEMMELEN (R.W. Van) (1949a), p. 138. 


DOÓLE BEDS (Formation) (Doóle lagen) 
(Buton). 


Borrk (A.Ch.D.) (1927). Voorlopige mededelingen betreffende 
de geologie van Zuid Oost Celebes. De Mijningenieur, vol. VIII, 
pp. 97-103. 


Gray and reddish micaceous quartzites alternating with phyl- 
litic clay shales, slightly metamorphosed, entirely sterile. Origin- 


Nes s Triassic 
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ally presumed to be Jurassic, but because of the lithologic resem- 
blance with the Upper Triassic Winto Beds the age is accepted 
as Triassic as well [Hetzer (1936, p. 7) ]. 

Type locality : Not exactly indicated, presumably NE coast of 
the island Buton (SE Celebes), between the Bay of Doóle and 
. Cape Lokantji. 

Geographical distribution : An area along the E coast of 
Buton, 14 km in N-S direction in its broadest part, 4 km in E-W 
direction. 


References : Herzen (W.H.) (1936), p. 7; BEMMELEN (R.W. VAN) 
(1949a), p. 419. 


F 


FATJET SHALES & LIMESTONE (Formation) (Fatjet schalies 
MME POR Ta Lhe coss quod. eren Jurassic & Cretaceous 
(Misol). 

Boram (G.) (1910). Zur Kenntnis der Südküste von Misol. 

Centralblatt, pp. 201-202. 


The Fatjet shales (member), belonging to the Lilinta beds 
(formation) (q. v.) of Oxford age, overlie the Demu Limestones 
(formation) and are overlain by the Fajtet Limestone (member). 
They consist of greenish, grey and reddish shales containing 
canaliculate Belemnites and Inoceramus, about 200 m thick. 

The Fatjet Limestone (member) may be subdivided into a 
lower F.L., of Kimmeridge age, and an upper F.L. of Lower 
Cretaceous age. 

The Lower F.L. are thickbedded white limestones with spon- 
ges and rare large ammonites, about 60 m thick. 

The Upper F.L. are white, bedded limestones with non-cana- 
liculate Belemnites : Hibolites subfusiformeis Rasp, without chert, 
thickness 50 m and of Valanginian-Hauterivian age. Overlying 
these are marly limestones, white and red dense limestones with 
white chert, and smaller Foraminifera. Total thickness about 
450 m; age from Barremian to Cenomanian. 

Type locality : Fatjet Island, S of Misool. 

Geographical distribution : Central and Southern parts of 
Misool. 

Diagnostic fossils : 

Fatjet shales : Perisphinctes sp.; Inoceramus sp.; Canaliculate 
Belemnites. 

Upper Fatjet Limestones: Ventilabrella; Globotruncana 
linnei; Pseudotextularia; Gumbelina sp.; Inoceramus sp., Hibo- 
lites subfusiformis. 

References: WANNER (J.) (1931), pp. 567-610; UMBGROVE 
(J.H.F.) (1935), pp. 119-155; WANDEL (J.) (1936), p. 447; VOGLER 
(J.) (1941), pp. 243-293; ROGGEVEEN (P.M.) : in BEMMELEN (R.W. 
VaN) (1949), pp. 69-71. 
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FATU LIMESTONE FORMATION (Fatu Kalksiein Facies) 
(Timor). Permian-Mesozoic 


WANNER (J.) (1913). Geologie von West Timor. Geol. Rund- 
schau, vol. IV, pp. 136-150. 


Massive, often oolithic limestones; sometimes occurring in 
reef-like masses, locally strongly fossiliferous with corals, calca- 
reous algae, sponges and bryozoa, as well as brachiopods, pele- 
cypods, etc. 

WANNER (1925, p. 570 passim) compares the strata with the 
Halstátter limestones of the Calcareous Alps in Austria. Indeed 
do the fossils in the Fatu Limestone mainly indicate a Triassic 
age, but both Permian and Jurassic fossils have been found. (Per- 
mian : SIMONS, 1940, p. 131; Jurassic : DE ROEVER, 1940, p. 142). 

Rather often the limestone locally contains pebbles of a vol- 
canic rock, giving a conglomeratic appearance. Triassic fossils have 
been encountered in the Mollo area : 

Rhynchonella raxanae Krumb., Aulacothyris joharensis Bitt- 
ner, Pecten coronatiformis Krumbeck, Rhynchonella canabina 
Bittner, Rh. canabinaeformis Krumbeck, indicating an upper 
Triassic age (Karn-Rhät). (TAPPENBECK, 1940, pp. 21-26). 

Permian has been encountered in NE Timor by Sımons (1940, 
pp. 130, 131) : Productus sp., Spirifer sp. MOLENGRAAFF (1914) 
reports fusulinoids from Fatu limestones. 

Jurassic fossils have been encountered in the Mutis area 
(de Roever, 1940, p. 142) : Lovcenipora vinassai Giattini (1), Tere- 
bratula renieri Cat, Mytilus mirabilis Leps., Durga timorensis 
Wanner, Nerinea timorensis Wanner, Gervilleioperna timorensis 
Krumbeck, Lithiothis timorensis Krumbeck, Pseudopachymytilus 
timorensis Krumbeck, Nucula joanniswanneri Krumbeck, N. sub- 
serradensis Krumbeck, Myophoria maxima Krumbeck, Pachyme- 
galodus timorensis Krumbeck, Paradoxia timorensis Krumbeck. 

(Described in KRUMBECK (L.) (1923). Zur Kenntniss des Juras 
der Insel Timor, etc., Palaeont. von Timor, Lief, 12, Abh. 20). 

In the Miomaffo area (F.P. Van Wesr, 1941, pp. 13-15) the 
typical unstratified Fatu limestones have been observed to pass 
into stratified brachiopod-limestones and marls, with fossils in- 
dicating a Norian age. All ages between Permian and Upper 
Jurassic are therefore represented, though not in a continuous 
section. 

Tectonical position : The Fatu Limestone Formation, like the 
Sonnebait, Kekneno and Palelo-Crystalline Formations (Groups?), 
forms a tectonic as well as a lithologic-stratigraphic unit. It occurs 
all over the island of Timor as isolated, steep rocks, which seem 
to overlie with a tectonic discontinuity the other mentioned form- 
ations or tectonic units, and represents therefore the highest 
«nappe ». It has been compared with the « Klippen »-nappe of 
the Helvetian Alps, although the lateral discontinuity of the occur- 


(1) Possibly — Cladocoropsis mirabilis Felix. See note under Buru 
Limestone and Saling Formation. If truly L. vinassai the limestones are 
Triassic in age (WANNER, 1952). 
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rences seems to be less due to erosion, than to some primary 
cause, e.g., a breaking down of the nappe into scattered parts, 
or an original sedimentary discontinuity. Each rock or Fatu as it 
is locally called, may represent an isolated « Bioherm » or reef, 
developed in, and passing into, another facies; it would be neces- 
sary to study the Fatus from this angle before a decision could 
be made. 

In close relation to the Fatu Limestones, volcanic formations 
have been observed, which appear as crushed masses at the base 
of the limestones. These rocks, which consist mainly of very basic 
intrusiva as serpentinized olivine-tremolite rock, gabbros, olivine 
basalts, spilites and pyroxene-albitites, have been given the name 
Ophiolite-spilite complex by DE ROEVER (1940, p. 150 passim). 
The boundary of this complex and the Sonnebait is rather badly 
defined. According to DE WAARD, the ophiolite-spilite complex is 
closely associated with the schist/Palelo unit, and this student 
actually proposes to unite both rock-formations as one unit, the 
Mutis overthrust Unit. Between this unit and the Fatu Nappe, 
the Sonnebait would have its position. There are, however, still 
insufficient data to give a definite opinion as to this matter. 


Reference : BEMMELEN (R.W. Van) (1949a), pp. 73, 74, 75, 515, 
520, 522. See further in text. 


FISH SHALES (Member) ate aaa ala lala Oligocene ? 
(Sumatra). 
See: BRECCIA AND MARL STAGE (Formation). 

FOGI BEDS (Formation) (Fogi Schichten) .......... Triassic 
(Buru). 


WANNER (J.) (1907b). Zur Geologie und Geographie von W 
Buru. Neues Jahrb., Beil. Bd. 24, pp. 133-160. 


Darkgray, finegrained, bituminous limestones, and grey to 
black, sometimes asphalt-containing marls, fossiliferous. 

Type locality : Not exactly indicated, named after the District 
of Fogi, Island of Buru, Moluccas. 

Geographical distribution : Fogi district, and SE of Bara Bay, 
Western Buru. 

Diagnostic fossils : Neotibetites weteringi Boehm; Pecten cli- 
gneti Boehm; Sagenites; Sibirites. 

References: Borum (G.) (1906), pp. 385-412; DENINGER (K.) 
(1910), pp. 1-15; WANNER (J.) (1922), pp. 58-112; KRUMBECK (L.) 
(1913); Rurren (L.M.R.) (1927), pp. 742-747; BEMMELEN (R.W. 
Van) (1949), p. 453. 


FOSSILIFEROUS MARL AND SANDSTONE FORMATION 
(Hoofdfossiel-horizont) ....................... Pliocene 
(Sumatra). 


OPPENOORTH (W.F.F.), ZWIERZYCKI (J.) (1917a). Verslag over 
het onderzoek der Tertiaire Petroleumterreinen, etc. (Atjeh I). 
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(Fossiliferous marl..., continued). 


Jaarb. Mijnw. Ned. Oost Indie, vol. XLVI, Verh. I (1918), pp. 
240-243. 


This formation, overlying the Rotalia Sandstone Formation 
(Rotaliazone) and in turn overlain by the Lignitiferous Formation 
(Lignitezone) consists of a thick series of marine neritic and 
littoral sediments, attaining at one locality (upper reaches of 
Kr. Sawang River) a thickness of 1800 m. As a stratigraphic 
unit, it cannot be described as a «zone» as the original term 
implies, as the unit in itself is strongly varying, both in lithology 
as in fossil content. It is typically the kind of unit to be described 
as a Formation. Therefore the name at the head of the article has 
been newly coined, similar to Tuff and Conglomerate Member 
(Tuffconglomeraatzone), Rotalia Sandstone Formation (Rotalia- 
zone) etc., in the stratigraphy of the Atjeh Tertiary. 

The formation consists in the Western part of N. Atjeh 
(Atjeh I) of river-transported volcanic sandst. and tuff, with 
intercalated lenses of polymict conglomerates, indicating erosion 
of the pretertiary Barisan chain, bordering the basin to the West. 
Lignite and plant-remains together with marine molluscs indicate 
off-shore marine surroundings (1). A zone composed of 5 layers 
of limestone, seperated by marly sandstones, contains numerous 
oysters, and may be called Ostrea-zone, possibly of stratigra- 
phical value, though the sedimentary condition, which seem 
to have fluctuated rather rapidly from place to place, make it 
doubtful if the zone is truly a time-stratigraphic level. A facies- 
unit is more probable. 

In the Central part of N. Atjeh the conglomerates have disap- 
peared. This is logical, if we consider the source of the sediments 
to be the Barisan chain to the West. Instead, claybeds appear, 
similar to those in the overlying lignitiferous Formation. The 
tuffsandstones are often cross-bedded. 

In the most Eastern occurrence, on the Tjunda block, near 
the coast at Lho Seumawe, the formation is more calcareous. 
Clay, claystones, marls and calcareous sandstones with calcareous 
concretions are typical. The beds are usually friable or plastic. 

The thickness in the Western part, district Peudada, is 1000 m, 
the Ostrea zone being at 650 m above the base. More to the East, 
distriet Peusangan, the thickness between base and Ostrea zone 
is 450 m. Along the upper reaches of the Sawang river the thick- 
ness is 1800 m. The formation may probably be correlated with 
the Upper Palembang in South Sumatra, and with the Seurula 
Formation in S and E Atjeh . 

Type locality : Not mentioned. 

Geographical distribution : N Atjeh, N Sumatra. 

Diagnostic fossils : As the name implies, the formation is 
fossiliferous. No fossils have been published, however, except a 
few tentative determinations: Operculina sp., Arca obliguata 


(1) Comments from B.P.M.: 


e presence of lignite and plant remains should indicate a flat coast 


in the neighbourhood rather than offshore conditions only, as stated by 
the author. 
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Gray, Cassis pila Reev., Psammobia sp. The stratigraphic position 
indicates a pliocene age. 
Other name : Chief Fossiliferous Zone (Van BEMMELEN). 


References : RuTTEN (L. M.R.) (1927), pp. 410, 411; BEMMELEN 
(R.W. Van) (1949), pp. 122, 123. 


FUFA BEDS (Formation) (Foefa Schichten) . Plio-Pleistocene 
(Ceram). 


FISCHER (P. J.) (1927). Beitrag zur Kenntnis der Pliozaenfauna 
der Molukken Inseln Seran und Obi. Palaeontologie von Timor, 
n? 15; WANNER, ed. 1927. 

This unit was first established by the above author on the 
base of collections of molluses from Fufa River in NE Ceram, 
made by WaNNER in 1901. Later authors (RuTTEN and Horz, 1924, 
Vark 1945, GERMERAAD 1946, van DER SLUIs 1947, RUTTEN 1927, etc.) 
wA established the composition and geographical range of these 

eds. 

In West Ceram the Fufa Beds consist of marls at the base, 
passing upwards into coarser clastic sediments, consisting of frag- 
ments of the uplifted older tertiary and mesozoic inferior. In 
some places conglomerates occur. In Central Ceram they mainly 
consist of marls and clays, conglomerates occurring especially in 
the south, near Taluti Bay. 

In East Ceram the base consists again of Globigerina marls 
and clays, passing upwards into sands and grit, with a grain-size 
of mazimum 3 mm. 

Locally the Fufa beds (Formation) are developed in coralline 
facies. The corals have been determined by UmMBGROVE (1924) and 
point to a Lower Pleistocene or Upper Pliocene age, as do the 
molluscs- (FIscHER, 1927; Beers, 1942) and the smaller Forami- 
nifera (Vark, 1945; GERMERAAD, 1946). 

The Fufa Beds probably overlie disconformably the Older 
Neogene, and are overlain by quaternary raised coral reefs and 
alluvial deposits. They attain a thickness of about 500 m, and are 
slightly folded into broad anticlines. 

Other name : Foefa lagen (Dutch publications). 

Type locality: Fufa (Foefa) River, 10 km W of Bula (Boela) 
on the NE Coast of Ceram, Molucca Islands. 

Geographical distribution : Along North Coast of Ceram 
between Wahai and Bula in a strip about 20 km broad; the 
Masiwang R.- Bobot R. depression (a graben) in a strip about 
15 km long and 5 km broad; in several localities around Taluti 
Bay; along the Kawa R. in W Ceram; along Piru Bay in 
W Ceram; N of Kairatu along Nala River in W Ceram; along 
Taka River in W Ceram; in short, the formation is very widely 
spread throughout the island. 

Diagnostic fossils: The molluscan fauna does not contain 
definite index fossils, but the percentage of recent molluscs indi- 
cates a Pliocene-Pleistocene age. UMBGROVE determined 80 recent 
forms among the corals, indicating the same age. The smaller 
foraminifera are all recent. 


4 Malayan 
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References : Rutren (L.M.R.) and Horz (W.) (1918-1920), 
pp. 35-37; RUTTEN (L.M.R.) (1927), pp. 733, 734, UMBGROVE (J .H.F.) 
(1924); Beers (C.) (1942), pp. 218-254; Vark (W.) (1945), ser. 3, 
n° 1; GERMERAAD (J.H.) (1946), ser. 3, n° 2; Sruis (J.P. VAN DER) 
(1947), ser. 3, n° 3; BEMMELEN (R.W. Van) (1949), pp. 444, 447, 449. 


G 
GAMBIR BEDS (Member) (Gambir lagen) .... Mio-Pliocene 
(Sumatra). 
See: KENDI RINGIN COAL BEDS. 


GAMPING BEDS (Formation) (Gamping lagen, Gamping 


layers) Koe COUT ARR AU dut ET Reve KEONG aa Eocene 
(Java) 
See: DJIWO BEDS (Group). 

GARBA BEDS (Group) (Garba lagen) ............ Mesozoic 
(Sumatra). 


BEMMELEN (R.W. Van) (19326). Toelichting bij Blad 10 (Batoe- 
radja), Geol. kaart van Sumatra 1/200 000, Dienst Mijnb. van Ned. 
Indie, pp. 10-13. 


Upper Garba: Radiolarian cherts (top member) and tuffa- 
ceous marls (lower member). 

Lower Garba: Dynamometamorphic basic tuffs and extru- 
sives, marbles and phyllites. Intruded by granites. Thickness 
= 500 m. 

Determinable (or diagnostic) fossils are unknown in this 
group. Because of the similarity to the stratigraphical position and 
facies of rocks in other parts of Sumatra the age is considered 
to be pretertiary, probably Mesozoic. 

The series is disconformably overlain by Miocene andesites 
and other upper Tertiary sediments. 

Type locality : Garba Mnts, Lampong district, Residency Pa- 
lembang ‚South Sumatra, 104° 6’ 27” E, 4° 26’ S. 

Geographical distribution : Idem, further in the Tebingmika- 
tan anticline, the Matangkeras anticline (SW of Baturadja), all in 
South Sumatra. Smaller occurrences are : 1. A. Tajlau, 2 km NW 
of main road; 2. A. Insu, on NW slope of Tambak Hill; 3. Along 
road from Muadarua to Darmapura, near mouth of A. Panang; 
4. Along road to Penanggun near W limit of sheet 10, on N border 
of A. Saka; 5. A. Tandikat near Baturadja; 6. Road Baturadja- 
Muaradua, 4 km SW of Baturadja. 


Reference : BEMMELEN (R.W. Van) (1949a), p. 681. 
GELINGSEH BEDS (Member) (Mergel u. Kalkstein v. S. 


Göllngsoh) tu, Robe cut aw epee etal Miocene 
(Borneo). 


RUTTEN (L.M.R.) (1914). Neue Fundstellen von tertiären Fo- 
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raminiferen in Ost Borneo, Sammlg. Geol. Reichsmus. Leiden, 
vol. IX, ser. 1, pp. 326-336. 


United with the Mentawir Beds (Member) of the same author, 
resp. as upper- and lower Balikpapan-Layers, to one Formation, 
the Balikppaan Layers (Formation) (g. v.). 

The name may be considered as obsolete. 


GENTENG BEDS (Formation) (Gentenglagen) ...... Miocene 
(Java). 


Anonymous (1938). Jaarboek Mijnw. Ned. Indie, p. 18. 


The above given reference is from a preliminary summary 
on the stratigraphy of Bantam, W Java. The data are therefore 
still insufficient and no type locality or distribution is indicated. 

Disconformably on the Bodjongmanik Beds lies a series of 
130 m thickness of pumice tuffs and andesitic breccias without 
fossils but with much silicified wood. It is this series which is 
called the Genteng Beds. 

The beds are overlain by the Tjipatjar Beds, probably dis- 
conformably. 


GINTUNG BEDS (Formation) (Gintoengserie) .... Pleistocene 
(Java). 


Haan (C. ter) (1934). Toelichting bij Blad 58 (Boemiajoe). 
Geol. Kaart van Java, 1/100 000, pp. 33, 34, 40. 


Coarse andesitic conglomerates, alternating with greenish- 
grey sandstone, sandy claystone and clay, the latter characterized 
by the presence of concretionary layers of calcareous sandstone 
and numerous small white concretions of marly composition. The 
conglomerates are quite coarse and contain silicified or carbonized 
wood, as well as badly preserved vertebrate remains. In the upper 
part of the formation intercalations of white tuffs occur. Along the 
Kali Gintung the total thickness of the beds is about 800 m. As 
they are situated well above the Lower Pleistocene Upper Verte- 
brate Zone (see: Kaliglagah Beds) and overlie conformably the 
Mengger Horizon (Formation), a Middle to Upper Pleistocene age 
may be assumed for the Gintung Beds. The Gintung Beds contain 
pebbles of typical fibrous limestone, as well as sandstone and 
marl, probably from the underlying Pemali- and Rambatan Beds. 
These beds must therefore be disconformably overlain somewhere 
in the vicinity, although in the type region the Gintung Beds 
follow with apparent conformity on top of the preceding stages. 

The Gintung Beds are correlated with the Upper Damar Beds 
of the Western Kendeng by Van BEMMELEN. They may possibly 
be also correlated with the Kabuh Beds of the Central and Eastern 
Kendeng Mnts (q. v.). 

Type locality : Kali Gintung (a small river), a tributary of the 
Kali Djurang (Tjidjurang), at long. 108058 50” E, lat. 7°11’ S, 
W Java. ý 
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Geographical distribution : An area of 6 sq. km to the E and 
W of the type locality, and a second area of about 4 sg. km in 
the centre of the syncline of Igir Tjabe, 4 km to the SW of the 
type locality (W Java). 

Diagnostic fossils : None mentioned. 


Reference : BEMMELEN (R.W. Van) (1949), p. 607. 


GRENSKLEI (Zone) (— Border clay) (Zone) ...... Miocene 
(Sumatra). 
See: BORDERCLAY FORMATION. 


GUMAI SHALES (Goemai Schiefer) .............. Miocene 

(Sumatra). 

ToBLER (A.) (1906). Topographische und geologische Bes- 
chreibung der Petroleumgebiete von Moeara Enim. (Süd Suma- 
tra). T.K.N.A.G., t. XXIII, p. 122. 

The name introduced by ToBLER is equivalent to the Telisa 
beds (Group), to which is referred for further details. 

The name Gumai shales is obsolete. 

Note by Fryuincr. The name Gumai was reintroduced by 
FRYLINCK (1952) in a B.P.M. report to indicate a tectofacies unit 
(somewhat comparable to Flysch), i.e. the thick, fully marine 
shale-marl member of the Tertiary Indonesian idio-geosynclinal. 
As such the Gumai facies corresponds to the Telisa Formation and 
the Borderclay of S and N Sumatra and is represented by the 
Pamaluan (and the Birang, Berai, Bongan) Beds of NE, SE and 
E Borneo. It moreover comprises the Tegalwaru and Kudjung- 
Base Marl formations of W and E Java as well as the Setap 
Group of NW Borneo. 


GUNUNG BUTAK BEDS (Formation) (Goenoeng Boetak 
lügen) jc. NE NET de eU eI ODOREM Miocene 


See: SOUTHERN MOUNTAINS MIOCENE (Series). 


GUNUNG GOMBEL BEDS (Formation) (Goenoeng Gombel 
[COT eot bue! ppl 0 yana n dn esee Pliocene 


See: TJANDI LAYERS (Formation). 
GUNUNG KEBO BEDS (Formation) (Goenoeng Kebo lagen) 
(Java). Miocene 


See: SOUTHERN MOUNTAINS MIOCENE (Series). 


GUNUNG SEMILIR BEDS (Formation) (Goenoeng Semilir 
Jagen): «Usi ni mete Dot eh DELE ES ian Miocene 


See: SOUTHERN MOUNTAINS MIOCENE (Series). 
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GUNUNG WUNKAL BEDS (Formation) (Goenoeng Woenkal 
DIEI ng ba NA CORNE NP EN, Eocene 
(Java). 

See: DJIWO LAYERS (Group) : WUNKAL LAYERS (Formation). 


H 


HALANG BEDS (Formation) (Halang serie) ........ Miocene 
(Java). 


Haar (C. TER) (1934). Toelichting bij Blad 58 (Boemiajoe), 
Geol. Kaart van Java 1/100 000, pp. 16-19. 


At the type locality the Halang Beds have the following 
composition : well-bedded green andesitic sandstones and tuffa- 
ceous conglomerates, alternating with darkgreenish marine marls. 
Over a thickness of 500 m the volcanic components are the more 
important, then follow 300 m marls with a few intercalated ande- 
sitic sandstones. On the beddingplanes of the andesitic sandstones 
irregular worm-shaped ridges have been observed resembling 
tracks of some marine organism. In several places W and SW of 
the village of Bantarkawung, gray-white andesitic sandstones are 
intercalated in the green andesitic sediments. 

Especially around Bantarkawung foraminifera were found 
indicating an Upper Miocene (Tf. age. Mollusca have only been 
encountered as fragments. 

More to the West (Madjenang), W.H. Hetzer, found lime- 
stones intercalated in the Halang Beds, amounting in some places 
to thick, unbedded reef limestones, occurring especially in the 
upper part of the formation. In the lower part thin, gray lime- 
stones and marly limestones were found intercalated in the mainly 
volcanic sandstone complex. The facies is, however, changing over 
short distances, although the general composition, volcanic sand- 
stones and marine marls is typical for the formation wherever it 
occurs. Near Madjenang, Foraminifera were encountered indica- 
ting a Middle Miocene age, so that the Halang Formation must be 
assumed to range from the Middle Miocene to, and including, the 
Upper Miocene. 

A strongly fossiliferous reef-limestone is disclosed in the 
Tjisande River, N of Lurahagung (Tjisande-limestone). In this a 
molar of Aceratherium boschi von K0OENIGSWALD was found, the 
oldest vertebrate remains found on Java. The determination has 
been disputed by Hooyer (1946). 

An extensive discussion of the so-called Tjisande Limestone 
is given by Van BEMMELEN, 1949a, pp. 650-651. Herein it is stated 
that the corals found in the limestone contain 46 % of recent 
forms. This would give the age as older than a coralline fauna 
from the Tapak Beds, which contain 54 % recent forms, and which 
have been assigned to the Lower Pliocene (q. v.). 

The tooth of the disputed Aceratherium was found in marls 
and marly limestones overlying the reef of the Tjisande limestone 
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proper. Van BEMMELEN suggests that there is a stratigraphical 
break between the Upper Halang Reef limestone (equivalent to 
the Tjidadap Beds (q. v. and the younger marls/limestones 
of Tjisande, which are assigned to the Kaliwangu Beds (eguiva- 
lent to the Tjidjurei and Tapak Beds). The hiatus is equivalent 
to the Kumbang Beds. 

This hiatus has been already noted by Le Roy, in his study of 
microfaunae of the Kaliwangu and Tjidadap Beds. (Quoted in 
VAN BEMMELEN, 1949a, p. 650). 

The Halang beds conformably overlie the Lawak Beds and 
are conformably overlain by the Kumbang Beds. 

Type locality : Canyon of Tjikabajutan River through Geger 
Halang (Geger = Hill), lat. 7° 2’ S, long. 108° 49 E. 

Geographical distribution : Western Part of North Seraju 
Mnts., sheets 54 and 58 Geol. Surv. The geographical range is pro- 
bably much larger, but insufficient data are available at present. 

Diagnostic fossils: Trybliolepidina rutteni Van Der Vlerk; 
Lepidocyclina borneensis Provale; L. douvillei Yabe; Cycloclypeus 
indopacificus Tan; C. postindopacificus Tan. 

References : HetzeL (W.H.) (1935), pp. 15-21; BEMMELEN (R.W. 
Van) (1949), p. 605; Hooyer (D.A.) (1946), pp. 107-108. 


HAMMATOCERAS ZONE 
(Misool). 
See: LILINTA BEDS (Group). 


Be LT VEN PRE DRE e Jurassic 


HILLIBERUDJU MARLS (Hilliberoedjoe Mergels) . Miocene ? 

(Nias). 

Lzuror» (W.) & VLERK (LM. v.d.) (1931). The Tertiary. 
Gedenkboek Martin. Leid. Geol. Meded., vol. V, p. 633. 

Obsolete name for marls occurring near Hiliberudju, Nias, an 
island on the Westcoast of Sumatra. Compare Dahana marls. 


HOOFDFOSSIELHORIZONT ..................... Pliocene 
(Sumatra). 
See: FOSSILIFEROUS MARL AND SANDSTONE FORMATION. 
BOUTHORIZONT jul. RESTER Miocene 
(Sumatra). 


See: SILICIFIED WOOD ZONE. 


I 


INSANA SHALES (Formation) (Insana Schiefer) ... Triassic 
(Ceram). 
KRUMBECK (L.) (1923). Brachiopoden, Lamellibr. u. Gastro- 


poden aus der oberen Trias der Insel Seran, Palaeontographica, 
Suppl. IV, 4, pp. 185-246. 


On account of the fossil contents Krumpeck subdivides a 
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Triassic < Flysch > facies in Central Ceram into Insana-shales of 
Lower Karnic age, and Kaniki-beds (q. v.) of Noric age. 

Neither L.M. RUTTEN in «Voordrachten» (1927), nor 
Van BEMMELEN in « Geology of Indonesia > use the term, which 
was introduced by KRUMBECK on the base of samples collected by 
DENINGER. The name may be considered to be obsolete. 

Type locality : Insana, near Manusela, Central Ceram, Mol- 
luscas. 

Geographical distribution : Type locality only. 

Diagnostic fossils : Halobia sp. 

Reference : WANNER (J.) (1931), pp. 574-577. 


INTERVENING SANDSTONE (Member) (Tussenzandsteen) 
(Sumatra). Miocene 


OPPENOORTH (W.F.F.), ZwiERzvckKi (J.) (1917a). Verslag over 
het onderzoek der Tertiaire Petroleumterreinen, etc. (Atjeh I), 
Jaarb. Mijnw. Ned. Indie, vol. XLVI, Verh. I (1918), pp. 228-230. 


Fine to intermediately grained sandstones, with a few inter- 
calations of coarser grits and conglomerates. The components are 
mainly quartz and cherts, weathered material from the pretertiary 
series of the Barisan Range. The occurrence of andesitic material 
indicates, however, the presence of contemporaneous volcanism, 
and serves to distinguish these sandstones from the oligo-miocene 
mica-sandstones. The cement is calcareous, or clay. 

The member represents an off-shore facies of the Rotalia 
sandstone Formation, and is typically only developed near the 
Barisan chain, which throughout tertiary times has acted as geo- 
anticlinal area. Towards the SE and E the sandstone increasingly 
contains intercalations of clay, and eventually disappears. 

Throughout the formation plant-remains occur, locally as 
lignite-lenses. The plant-remains are distinctly allochthonic, and 
possibly the result of floods. Marine fossils indicate that the facies 
is littoral to off-shore neritic. No well preserved fossils have been 
found, and the age is difficult to establish exactly. Being part of 
the Robulina sandstone formation, it is probably stratigraphically 
equivalent to the Lower-Middle Palembang Formation of South 
Sumatra [Upper Miocene (T. 12-3) ]. 

In the Peudada district the thickness of the member is 300- 
400 m, in the Seumpo anticline even 800 m, but towards the East 
it disappears completely : in the district Sawang the Rotalia 
Sandstone Formation (Rotalia Zone) overlies directly the Border- 
clay Formation. The Intervening Sandstone Member where pre- 
sent overlies the Border Clay Formation, and is in turn overlain 
by the Robulina Clay Member of the Rotalia Sandstone For- 
mation. 

Type locality : Not indicated. 

Geographical distribution : Western part of North Atjeh ter- 
tiary basin: districts of Peudada and West Peusangan. 

Diagnostic fossils : None. 

References: RuTTEN (L.M.R.) (1927), pp. 408-410; BEMMELEN 
(R.W. Van) (1949), p. 123. 
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K 


KABUH BEDS (Formation) (Kabuh Schichten) .. Pleistocene 
(Java). 


Dvyrses (J.) (1936). Zur Geologie und Stratigraphie des 
Kendenggebietes zwischen Trinil und Soerabaja (Java), De Ing. 
in Ned. Indie, vol. VIII, pt. IV, pp. 136, 137, 139, 143, 147. 


Coarsegrained, volcanic sandstones and conglomerates, con- 
taining freshwatermolluscs and vertebrate fossils of the Trinil- 
fauna. (Middle Pleistocene). In the most Eastern part marine 
intercalations occur (near Surabaya). 

The Kabuh beds have a mainly fluviatile facies, cross-bedding 
often occurs. The facies as well as the thickness changes rapidly. 
In the western part of its occurrence, in the anticline of Sangiran 
near Solo, it consists of crossbedded fluviatile sandstones with at 
the top intercalated pebble-beds, as well as layers of fine volcanic 
tuff, thickness + 100 m. Near Trinil, more to the East, the facies 
is the same, the thickness 175 m. Vertebrates have been found 
here in the lower part, directly over the underlying Putjangan 
Beds, (volcanic breccia). In this layer the original skull of Pithe- 
canthropus of Dusors was found, together with a great number 
of accompanying vertebrates (Trinil fauna of Von KOENIGSWALD). 
Further to the East (50 km) in the Gunung Butak, the Kabuh 
Beds are developed as coarse andesitic sandstones and conglome- 
rates, cross-bedded, but with several intercalations of marine 
Globigerina marls (one with a thickness of 30 m., near Kedung- 
brubus, G. Butar). In sheet 109, 50-100 km East of the last 
mentioned locality, the Kabuh formation is developed as clays 
with intercalations of thin sandstone beds, mostly marine. To the 
South, in sheet 110 the marine facies passes again into a volcanic- 
fluviatile facies. The thickness of the formation is here about 
400 m, if it is taken into account that the upper part has been 
eroded away. In sheet 115 (East of sheet 109) near Surabaya, the 
formation is developed as in sheet 109, marine claystones with 
intercalations of andesitic sandstones. To the South in sheet 116, 
the marine facies changes again gradually into a fluviatile facies, 
but intercalations of marine layers with molluscs remain charac- 
teristic, the facies does not become entirely fluviatile as in 
sheet 110. 

The Kabuh formation conformably overlies the Putjangan 
formation, and is in turn disconformably overlain by the Notopuro 
formation, or by Holocene deposits. S of Sidoardjo (sheet 116) 
they are overlain by the volcanic Djombang formation. 

Type locality : The formation is named after a village Kabuh 
(Kaboeh) 18 km N of the small town Djombang, on sheet 110, 
geol map of Java 1/100000. The type section is not expressly 
indicated, however, so that we propose a section described in 
some detail in Kali Sumberingin (Soemberingin), 3,5 km East 
of Kabuh, long. 112014 47" E (5* 26 20" E of Djakarta meridian), 
lat. 7° 23’ 45" S. The section is a follows: 
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Holocene deposits. 


Coarse and fine sandstones .................... 90m 
Pebble beds with vertebrate fossils ............ 10m 
Coarse and fine sandstones .................... 140m 
Yellowish brown breccious tuffsandstone with 
Placuna and Ostrea (Marine) ................ 5m 
Coarse sandstones and tuffaceous sandstones .. 50m 
Black clay With: Melania 5.1. re 5m 
DREHEN QUE TA 300 m. 


Putjangan formation : Conglomerates with vertebrate fossils of 
Djetis fauna, etc. 

Geographical distribution : In several small anticlines about 
15 km N of Surakarta: Sangiran anticline, Gemolong anticline 
(Von KOENIGSWALD, 1940; Van BEMMELEN, 1949, p. 569). Further in 
a continuous strip along the Kendeng Hills (Anticlinorium) over 
200 km in WE direction, between the towns of Semarang and 
Surabaya. 

Diagnostic fossils: Trinil Fauna of Von Kornteswarp (1934). 
Cervus lydekkeri Martin; Duboisia kroesenii (Dubois); Mececyon 
trinilensis Stremme; Stegodon trigonocephalus Martin; Elephas cf. 
namadicus Falconer; Sus macrognathus Stremme; Sus brachy- 
gnathus Dubois; Hippopotamus namadicus Falconer; Bos bubalis 
palaeokerabau Dubois; Pithecanthropus erectus Dubois. 


References : DuyrJes (J.) (1938a), pp. 36-40; Duvries (J.) 
(19385), pp. 45-52; Duyrszs (J.) (1938c), pp. 50-54; Duyries (J.) 
(1938d), pp. 35-41; KoENI6sWALD (G.H.R. Von) (1934), pp. 181-201: 
KOENIGSWALD (G.H.R. Von) (1940); BEMMELEN (R.W. Van) (1949a), 
DD. 93; 96, 566, 575, 5/0,:517, 015, 581. 


FACEA STAGE (Formation) ......- el. angst Pliocene 
(Siberut Island. W Coast Sumatra). 


See: SIBERUT TERTIARY. 


KALIBENG BEDS (Formation) (Kalibengschichten) . Pliocene 
(Java). 
DuyrJes (J.) (1936). Zur Geologie und Stratigraphie des Ken- 
deng-Gebietes zwischen Trinil und Surabaya (Java). De Ing. in 
Ned. Indie, vol. VIII, pt. 4, pp. 137, 144, 145, 146. 


In the original paper cited above a summary of the beds is 
given : The lower Kalibeng Beds are monotonous, unbedded Glo- 
bigerina-marls, in the Western part of the Kendeng seem to 
overlie Lepidocyclina Beds of Miocene age. 

The Upper Kalibeng Beds show a change of facies from West 
to East. In the West they consist mainly of coralline limestones 
and Globigerina-limestones, while to the East they pass into 
bedded sandy marls with glauconite and smaller Foraminifera 
(sheet 105) and eventually into thin-bedded diatomaceous beds. 

In 1938, DuyrJes published four papers dealing with the 
Eastern part of the Kendeng Hills (see below). In the Western 
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part (sheet 109) the Lower Kalibeng beds have a thickness of at 
least 500 m, but the lower limit is not disclosed. The Upper- 
Kalibeng Beds on sheet 109 consist of limestones with a thickness 
varying between 50 and 300 m. To the south increasing thick- 
nesses of glauconiferous sandy marls overlie the limestone, while 
on sheet 110 the former facies has entirely displaced the latter. 
The sandy facies is here developed as volcanic sandstones with 
a thickness varying between 25-150 m. 

The sandstones are overlain by diatomaceous marls, to a total 
thickness (including the sandstone) of maximum 700 m. The dia- 
tomaceous facies persists also in the vicinity of Surabaya (sheet 
115), but to the North the beds change again to a coralline lime- 
stone, as near Grissee, where these limestones have been used for 
a cement-industry. The thickness of the limestones is about 200 m. 

In the Island of Madura the Upper Kalibeng Beds occur also 
as Lithothamnium reef limestones. 

The quick changes of facies indicate that the Kalibeng Beds 
(Upper-) were deposited along a coast in strongly varying condi- 
tions. 

As has been mentioned above, the Kalibeng Beds overlie beds 
with Lepidocyclina (Trybliolepidina) sp. and other larger fora- 
minifera indicating a Miocene age. (Rembang Formation, q.v., 
according to DuvrjEs; Kerek Beds (Formation) according to 
VAN BEMMELEN). 

The superposition is disconformable. VaN BEMMELEN indicates 
the intercalation of the volcanic Banjak Beds between the for- 
mations in the Western part of the Kendeng hills. 

The Kalibeng Beds may be correlated, according to van Brm- 
MELEN (1949), with the Banjak/Tjipluk Beds (L. Kalibeng) and 
L. Damar Beds (U. Kalibeng) in the Western part of the Kendeng 
Hills (Semarang Ungaran area); with the U. Wonotjolo Beds, 
Ledok Beds and Mundu Marl Formation of the Rembang area. 

Type locality : Kali Beng (river) 14 km NW of Djombang on 
sheet 110 of geol. map of Java 1/100 000, at long. 112° 8/50" E 
lat. 7° 26’ 20” S. 

Geographical distribution : Kendeng Hills, between Surabaya 
(E. Java) and Trinil (C. Java) in the cores of numerous anticlines, 
further in the Island of Madura in numerous anticlines. 

Diagnostic fossils : none. 


References: Duyrses (J.) (1938a), pp. 11-18; Duyrses (J.) 


(19386), pp. 11-12; Duyrses (J.) (1938c), pp. 18-30; DUYFJES (J.) 
(1938d), pp. 13-15; BEMMELEN (R. W. van) (1949), pp. 573-583. 


, 


KALIBIUK BEDS (Formation) (Kalibioekserie) 
(Java). 
Haan (C. ter) (1934). Toelichting bij Blad 58 (Boemiajoe). 
Geol. Kaart v. Java, 1/100 000, pp. 27-32. 


Fossiliferous blue claystones and marls, with near the base 
and the top intercalations of thin sandstone beds. In the middle 
of the series occurs a zone with lenses of green sandstone, very 


OA Pliocene 
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rich in mollusca, belonging to the Cheribonian stage of the Plio- 
cene, according to OosTINGH (1935, p. 227). The mollusca indicate 
a tidal zone facies, and possibly the Kalibiuk Beds merge late- 
rally into the overlying Kaliglagah Beds, which consist mainly 
of continental or tidal-zone deposits. In the N part of the Bentar- 
sari Basin the Kalibuik beds are well developed in the typical 
facies, attaining a thickness of about 175 m, while 5 km to the S, 
on the other side of the basin, the beds have disappeared, the 
Kaliglagah Beds in this place directly overlying the Tapak Beds. 
The thickness also diminishes from E to W : near Bantarkawung 
on sheet 58 the thickness is about 500m, diminishing over a 
distance in Western direction of 15 km to 175 m near Bentarsari, 
to disappear completely in the Eastern extremity of the Bentar- 
sari Basin. On the other hand, the thickness of the overlying 
Kaliglagah Beds (Formation) increases from about 225 m in the 
North of the basin, to about 410 m in the South. The difference 
is 185 m, accounting for the same thickness (175 m) of Kalibiuk 
Beds (Formation) which wedge out in the same direction. This 
suggests a lateral equivalence of at least part of the formations. 
The beds overlie conformably the Tapak Beds (Formation). The 
contact is especially well disclosed along the N of the Bentarsari 
Basin. 

The molluskan fauna has been described by Oostincu (1935). 
The percentage of living forms is 42-55% from the different 
localities, that is lower than the underlying Tapak Beds (58-60%). 
This throws additional doubt on the usefulness of the percentage- 
method of age determination as soon as it is applied to detailed 
sections. The age ascertained with mollusca is lower Pliocene, 
but the conformably overlying Kaliglagah Beds (Formation) con- 
tain a beautiful mammalian fauna of Upper Pliocene age, and 
it is probable that the Kalibiuk Beds (Formation) are at least 
partially belonging to the lower part of the Upper Pliocene, or to 
the uppermost part of the Lower Pliocene. 

The Kalibiuk Beds may be correlated with the Tjidjulang 
Beds more to the West on sheet 54, and with the Bodas Series 
to the East. 

Type locality: Kali Biuk (Kali Bioek), a small tributary of 
the Kali Glagah, long. 108° 58 27" E, lat. 7° 8 40" S. Sections are 
described by TER Haan from the Kali Pemali at long. 108° 55' 21” E, 
lat. 7°12’ S and by Hetzer from the Tjibuhun (Tjiboehoen) at 
108° 48’ E, lat. 708 15" S. 

Geographical distribution : Along the N rim of the Bentarsari 
Basin in a strip about 1km broad and along the lower reaches 
of the Kali Glagah and Kali Pemali, as well as in the centre of 
the Tjidjurang anticline along the Tjidjurang River, ENE of 
Bantarkawung, along the N Rim of the N Seraju range S of 
Semarang. 

Diagnostic fossils : 73 species of Gastropoda and Pelecypoda 
have been described by OosTINGH (1935) for which is referred 
to this paper. 


References: Herzen (W.H.) (1935), pp. 27-29; OosTINGH 


60 


(C.H.) (1935); BEMMELEN (R. W. van) (1949), pp. 606, 654, BEM- 
MELEN (R. W. van) (1941), pp. 32-38. 


KALIGLAGAH BEDS (Formation) (Glagahserie) ... Pliocene 
(Java). | 
Haan (C. TER) (1934). Toelichting bij Blad 58 (Boemiajoe). 

Geol. kaart van Java 1/100 000, pp. 32-40. 


The Glagahbeds are characterized by a renewal of coarse 
clastic sedimentation after the deposition of the underlying Kali- 
biuk Beds, on which they are conformably resting. The lower 
150m, in the type region, are composed of about equal parts 
black claystone, green marls and andesitic sandstone and conglo- 
merates, the latter in thick beds alternating with the former. The 
sandstones are often cross-bedded. This part of the Kaliglagah 
Beds is characterized by an included fauna of fresh-water 
molluscs, as well as fossil mammals, indicating an Upper Pliocene 
age. The mammal remains are concentrated in a zone about 50 m 
above the base, the Lower Vertebrate Zone (Untere Wirbeltier- 
horizont) of von KOENIGSWALD (1933-1934). 

In the next 200m the sediments become increasingly coarse, 
the conglomerates taking the upper hand, the claystones and 
marls gradually disappearing. Thin layers of lignite are inter- 
calated, which in the Bentarsari Basin more to the West, attain 
thicknesses of 2-3 feet (HETZEL, 1934, p. 30). Moreover, in the 
Bentarsari Basin, the deposits are much finer-grained and consist 
of 50 m sandstones at the base, followed by sandstones with lignite, 
shales with plant-remains and tuffaceous clays. Only the upper 
part of the beds in the Bentarsari Basin contain the characteristic 
conglomerates and boulder-beds. As has been remarked in trea- 
ting the Kalibiuk Beds (Formation), the Kaliglagah Beds (For- 
mation) in the Bentarsari Basin are probably at least partly 
laterally merging into the former, and the border between the 
two formations is not as sharply marked there as in the type 
region along the Kaliglagah River, where on top of the reef- 
limestones of the upper Kalibiuk Beds (Formation) the clastic 
deposits of the Kaliglagah Beds (Formation) may be easily dis- 
tinguished. 

In the Bentarsari Basin the Kaliglagah Beds form the top 
of the deposited series. They attain a thickness of 225 m in the N, 
and of about 410 m in the South, part of which may be occupied 
by the lateral equivalent of the Kalibiuk Beds (Formation). 

In the Kaliglagah region the beds are overlain by the 
Mengger Horizon (Formation). There are indications that about 
at the upper limit of the Kaliglagah Beds (Formation), 
or in the base of the Mengger Horizon (Formation), a second 
mammal-containing horizon occurs, the Upper Vertebrate Zone 
(Obere Wirbeltier-Horizont) of von KOENIGSWALD, containing 
Lower Pleistocene mammals. The limit between Pliocene and 
Pleistocene has therefore been placed at the limit between the 
Kaliglagah Beds and the Mengger Horizon (Formation) (VAN DER 
Maarrr, 1932; von Kornieswarp, 1933, 1934). 
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According to van BEMMELEN (1949), the Kaliglagah Beds 
may be correlated with the Lower Damar Beds in the vicinity of 
Semarang (q. v.). 


Remarks from prof. R.H. von KoENIGSWALD. According to new 
data the Kaliglagah fauna is correlated or compared with Tatrot 
zone of India. The Pinjor zone is now generally assumed to be 
Old Pleistocene. 


Type locality : The beds are named after the Kali Glagah, 
a small river about 9 km N of Bumiaju. As type section has been 
indicated by the author the section along the Kali Slatri - Tji 
Saat, two small rivers running at right angles to the strike of 
the beds in resp. N and NW direction. The Kali Slatri is at 
long. 108° 58’ 57” E, lat. 7°10’ S, the Tji Saat is 2 km more West- 
wards. In the Bentarsari Basin good outcrops are along the rivers 
Tjitatah, Tjibinong and Tjileuweung. 

Geographical distribution : In two synclines to the East of 
the river Kali Pemali, on both sides of the Tjidjurang Anticline; 
further occupying the centre of the Bentarsari Basin, between 
long. 108° 45 17” E and 108?48'40" E, and lat. 7°8 15” S and 
7°10’ 45" S, covering an area of about 30 sq. Km. 

Diagnostic fossils : In the Bentarsari Basin numerous marine 
mollusca occur at the base, enumerated by Hetzer, 1935, pp. 31-32. 

The Lower Vertebrate Horizon contains: Lutra robusta Von 
Koenigswald; Sus stremmi v. K.; Hippopotamus (Hexaprotodon) 
simplex V. K., H. (Hexaprotodon) antiquus V. K., Muntiacus bu- 
miajuensis V. K., Cervus problematicus V. K., C. zwaani V. K., C. 
stehlini V. K., Antilope saatensis V.K., A. gracilicornis V.K., Mas- 
todon (Trilophodon) bwmiajuensis, Stegodon trigonocephalus pre- 
cursor V. K., Elephas sp. (uncertain), Colossochelys atlas Falconer. 

The Upper Vertrebate Horizon is only known from boulders 
in the beds of the Kali Biuk and Kali Saat: Stegodon trigono- 
cephalus Martin, Cryptomastodon martini V. K., are the only 
specifically determined fossils. 

The age of the first mentioned zone is upper Pliocene (Tatrot 
Zone), of the latter Lower Pleistocene. 

References : HETZEL (W.H.) (1935), pp. 30-32; Oostincu (C.H.) 
(1935), pp. 224-225; MaanrL (F.H. v. d.) (1932); KoENIGsWALD 
(R.H. von) (1933), pp. 102-11; KoENIGSWALD (R.H. von) (1934), 
pp. 76-78; BEMMELEN (R. W. van) (1949), p. 607. 


KALIWANGU BEDS (Formation) (Kaliwangoelagen) Pliocene 

(Java). 

Lupwic (O.) (1933). Toelichting bij Blad 30 (Poerwakarta). 
Geol. Kaart van Java 1/100 000, pp. 18, 19. 

Sandstones, calcareous sandstones and limestones with mol- 
luscs, in which a tusk of an Elephas sp. was found, indicating a 
Pliocene(?) age. The beds overlie the Tjidjadap Beds, but the 
contact zone is not exposed. The facies is littoral-neritic. The 
beds are probably equivalent to the Tjidjurei Beds. 
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Type locality : Pr. Kaliwangu (Hill), long. 109” 17’ 27” E, lat. 
6° 21’ 35” S, W Java. 

Geographical distribution: A narrow strip 10km long and 
500m broad in E-W direction E of type locality, near Purwa- 
karta, residency Djakarta, W Java. 


Reference : BEMMELEN (R. W. van) (1949a), p. 649. 


KALKSTENEN VAN KARANGBOLONG .......... Miocene 
(Java). 


See: SOUTH SERAJU MIOCENE (Series), KARANGBOLONG LIME- 
STONE. 


KAMBAONI SERIES re 4 55:255 2 00 1. Miocene 
(Sumba). 


CAUDRI (C. M. B.) (1934). Tertiary deposits of Soemba. Thesis, 
Amsterdam, p. 12, 195. 


« Below the Waingapoe Series, often clearly divided from it 
by an unconformity, lies an earlier bed of the Neogene, the dip 
of which varies between 6° and 20° (usually not more than 12°), 
again in various direction. At first this series presented some 
difficulty in the field work, as here in contrast to the Waingapoe 
series, there were great differences of facies. In the East of East 
Soemba a white tuff-marl series was found, which was given the 
name of « Kananggar Series», from the good exposures in the 
neighbourhood of Kananggar and the Upper Wai Djelae, while to 
the West (in the W part of E Sumba and in Central Sumba occurs 
a pale red tuff deposit, which in the neighbourhood of Kambaoni is 
particularly well developed, and was given the name of Kam- 
baoni Series. The finding of Nummulites in the Kambaoni Series 
set the surveying party on a false scent; they thought it must be a 
lower Tertiary formation, an earlier deposit, therefore, than the 
Kananggar Series, which contained Lepidocyclina. When, however, 
KEMMERLING made a visit to the district, he found that the Num- 
mulites did not come from solid rock, but from boulders in the 
conglomeratic tuff, while the horizontal transition from red tuff 
to white tuff-marl became very evident in the field NE of 
Kananggar. This showed the two formations to be of the same 
age ... > 

Both Kambaoni and Karanggar Series are included in the 
Kananggar Formation of the N.P.P.M. geologists KiNsER and 
DIEPERINK, whose report is included in van BEMMELEN (1949, 
pp. 157, 158). The name Kambaoni Series, as well as the 
Kananggar Series, may be considered as obsolete. 

Type locality: the village of Kananggar, 35 km S of Wain- 
gapu, E Sumba. 

Geographical distribution : See: Kananggar Formation. 


Reference : BEMMELEN (R. W. van) (19490), vol. Ia, p. 157. 
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KAMPONGBARU BEDS (Formation) (Kampong Baroe Beds, 
en EOD PA ne RRS eas Cl Miocene 
(E Borneo). 


LEUPOLD (W.) and VLERK (I.M. v. d.) (1931). The Tertiary. 
Gedenkboek Martin. Leid. Geol. Meded., vol. V, p. 619. 


Preponderantly clayish series of very young habitus, barely 
hardened sandstones, partiallp hardened to iron-sandstone, a 
good many lignite beds, estuarian facies. A few limestone beds 
E m N contain a Coral fauna, no Lepidocyclina. About 1200 m 
thick. 

This stage, which was called the « Pliomiocene », by RuTTEN 
(1914) was attributed by the authors to the T. g-h, which 
amounts to about the same thing. This age is assumed because 
of the absence of Lepidocyclina and other orbitoids from these 
layers. However, in the table given by W. Mornrn (in VAN BEM- 
MELEN, 1949, p. 139) the Kampongbaru Layers are included in 
the Upper Miocene, T. f3, with the remark that they « sometimes » 
contain Lepidocyclina. Usacus (1940) attributes the Pliocene of 
Mankalihat to the Kampongbaru stage. These layers consist of 
coralline limestones without orbitoids, and presumably are at least 
in part comparable to the Kampongbaru Beds of Kutai. 

In Kutai the Kampongbaru Beds are possibly in part lying 
disconformably over the Balikpapan Beds (q.v.) (i.e. in the 
Kelindjau area), but in other parts they are overlying the latter 
conformably. 

They are overlain by the Upper Tertiary sediments, into 
which they pass without a very distinct limit, and which also 
consist of deltaic sediments with a succession of coal-bearing 
continental beds and neritic-littoral marine beds with Rotalia 
and Operculina. 

Type locality : Kampongbaru, near Samarinda, Kutai district, 
E Borneo. This village lies E of Sanga-Sanga, not to be confounded 
with another «Kampong Baru» only 3 km N of Balikpapan 
(where the same beds are out-cropping). 

Geographical distribution : Entire E coast of Borneo, S Man- 
kalihat Peninsula. 

Diagnostic fossils : 

Information from B. P. M. : 

According to the latest information available also Miogypsina 
have been found, placing part of these beds in T.f2-3. 

In the Mankalihat Peninsula, on the other hand, Miogypsina 
are conspicuously absent in the upper part of the section, while 
Lepidocyclina are present. This is at present considered as being 
indicative for a sequence younger than the Miogypsina beds, but 
older than T.g-h. There is a possibility that this interval, con- 
taining Lepidocyclina only, represents the T.f3 of the original 
definition. 

References: Rutten (L.M.R.) (1914), pp. 281-307; RUTTEN 
(L. M. R.) (1927), p. 222; Usacus (J. G.H.) (1940) (unpublished); 
BEMMELEN (R. W. van) (1949a), pp. 134, 135, 139. 
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KANANGGAR FORMATION (Group) ............. Miocene 
(Sumba). 


Keyser (J. S.) and DIEPERINK (B. E.) (1949). Reconnaissance 
Report on the Geology of Sumba for the N.P.P.M., cited in vAN 
BEMMELEN. The Geology of Indonesia, vol. Ia, pp. 157-158. 


« The Kananggar Formation as used here includes the Wain- 
gapu Beds, the Kananggar Series, and the Kambaoni Series of 
CAUDRI (1934). > 


« The formation consists of white chalks, light gray or cream 
coloured argillaceous chalks grading into marls, and water-depo- 
sited sediments of volcanic origin ranging from fine tuffs to 
pumice stone agglomerates. The Kananggar Formation forms the 
surface of much of East and central Sumba. Along the N, E and 
W coast it is overlain by quaternary terraces, but it is exposed 
in the river valleys. In W Sumba it is found in many places, 
especially near the coast. » 


« Along the East and North Coasts of East Sumba the section 
is largely composed of chalks with thin tuff intercalations. Toward 
the Massu Mnts. the amount of tuffaceous material increases and 
at Kambaoni the formation consists mainly of pumice-stone agglo- 
merates (Kambaoni Series of Cauprr). For the most part the 
chalks are soft, medium to thick bedded, and much jointed. 
Smaller Foraminifera are very abundant in the chalk, but the 
larger Foraminifera and macrofossils are rare. These beds were 
probably formed in a clear shallow sea far from any large bodies 
of land. The section contains no shale or other clastic sediments 
except material from volcanic origin ». 


« The beds nearly everywhere show folding but dips above 
10 degrees are not common except in faulted zones or near pre- 
tertiary « islands >. The Kananggar Formation is thought to have 
a Middle-Upper Miocene age. 


Although the rocks in this formation are rich in Foraminifera, 
good diagnostic forms are rare. The paleontological laboratory 
found Globigerina tripartita, a large variety of Gyroidina soldanii 
and Nodosaria sp. in several samples of this formation; an assem- 
blage which is found in lower - middle miocene in other parts 
in Indonesia. The age of the youngest part of the Kananggar 
Formation could not be determined, because of the lack of good 
index fossils. 


The Kananggar Formation is overlain unconformably by qua- 
ternary terrace deposits and in turn overlies the Pamalar Lime- 
stone. At Makaminggit, in the vicinity of Laitapu, in the upper 
part of the Popamahunda River, and in several streams on the 
North side of the Tanadoro Mnts, the Kananggar formation 
overlies the Pamalar Limestone with a small angular unconfor- 
mity. In other places, however, there is a gradual transition 
between the two formations. In a few places where the Pamalar 
Formation is not present, the Kananggar Formation overlies 
lower Tertiary and Pre-Tertiary rocks. » 
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The Kananggar Formation was deposited on a surface of 
much relief, and for this reason any figures on thickness, even 
though based on good dip measurements, must be considered 
only as approximations. 

In the SW-NE section across central Sumba (along the Kam- 
bera-Kambaniru River) dips indicate 975m of Neogene, of which 
the bottom 35m is guestionably correlated with the Pamalar 
Formation. This is the thickest neogene section found anywhere 
on the island. North of the large igneous area dips indicate a 
maximum thickness of 450 m, of which about 380 m is Kananggar. 
South of this igneous area nothing is known of the thickness of 
the Neogene. The general regional dip in this area is to the North. 
The igneous rocks come to the surface at a point where more 
than 100m of section would be indicated by the dips. This con- 
dition is believed to be due to overlap, but could be due to a 
fault or a series of faults which were not seen in the field. 
Low dips also point to a very thin section at the N Coast of 
the Tanadoro Mnts. » 

Type locality: Village of Kananggar, 35 km S of Waingapu 
in central East Sumba. 

Geographical distribution : See text above. 

Diagnostic fossils: Cauprı (1934) mentions some larger fora- 
minifera from the Neogene, which probably are derived from the 
Kananggar Formation : Flosculinella bontangensis (Rutten), Mio- 
gypsina polymorpha Rutten, Lepidocyclina sumatrensis; L. bor- 
neesis; Miogypsina dehaarti Van Der Vlerk; Miopgypsinella com- 
platana (Schlumberger). 

The latter reference, indicating a lower Miocene, or Aqui- 
tanian age, is derived from a (basal ?) conglomerate near Tandula 
Djangga, near the Massu Mnts. consisting of Pre-tertiary and 
old Tertiary rocks. 

Possibly the sample is collected from layers belonging to 
the Pamalar Formation (or P. limestone). 


Reference : CAUDRI (C. M. B.) (1934). 


KANANGGAR SERIES à. uen she € hmmm Miocene 
(Sumba). 
See: KAMBAONI SERIES and KANANGGAR FORMATION. 


KANDANGAN LAYERS (Formation) (Kandanganlagen) 
(Borneo) Miocene 


LEUPOLD (W.) & VLERK (I. M. van DER) (1931). The Tertiary. 
Leid. Geol. Meded., vol. V, table. 


Undefined sediments, probably of considerable thickness, 
occurring in SE Borneo. Possibly the formation may be compared 
to the Berai Formation of the Barito area. According to the table 
the formation is of Miocene (T. e-f) age. No other reference could 
be found. The formation occurs in SE Borneo, and is overlain 
by the Assem Layers. 

5 Malayan 
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KANIKI BEDS (Formation) (Kaniki Schichten) Upper Triassic 
(Ceram). 


KRUMBECK (L.) (1923). Brachiopoden, Lamellibr. u. Gastro- 
poden aus der oberen Trias der Insel Seran. Palaeontographica, 
Suppl. IV, 4, pp. 185-246. 


Limestone with Monotis salinaria and fossiliferous calcareous 
sandstones with Pelecypods. 


Type locality : Kaniki, Central Ceram, Moluccas. 

Geographical distribution : Central Ceram. 

Diagnostic fossils : Monotis salinaria; Myophoria sp.; Hoer- 
nesia sp. 


Reference : Rutten (L. M. R.) (1927), p. 725, fig. 227. 


KAPUNG LIMESTONE (Member) ................ Miocene 
(Java). 


BEMMELEN (R. W. van) (1949a). The geology of Indonesia, vol. 
IA, p. 573. 


In 1941 vaN BEMMELEN described a limestone formation over- 
laying conformably the Tjipluk Beds in the Semarang-Ungaran 
area. These limestones, consisting locally of massive (coralline ?) 
beds, elsewhere, of platy strata, are only locally developped, and 
the same niveau is sometimes represented by marly clays with 
isolated coral stocks. Characteristic for this stage is the presence 
of andesitic components, while in the NE of the Semarang-Unga- 
ran area detrital quartz and feldspars are included (van BEMME- 
LEN, 1941, p. 31). 

The beds locally contain rare Lepidocyclina (Trybliolepidina), 
indicating a Miocene age, while the overlying Kalibiuk Beds con- 
tain a Lower Pliocene molluscan Fauna (Cheribonian of Oos- 
TINGH). The age of the Kapung Limestones may therefore still be 
uppermost Miocene (T. f3). 

The name Kapung Limestone for this unit is first encountered 
in VAN BEMMELEN's 1949 publication. It is correlated with the 
limestone part of the Upper Kalibeng Beds (Klitik Limestone 
member), although the latter are of undoubted Pliocene age. The 
age difference is accounted for by a gradual displacement of the 
facies in Mio-Pliocene times, as the uplift of the geosyncline gra- 
dually passed from West to East. While in the Western part the 
clastic and probably synorogenic Damar Beds were formed, in the 
eastern part of geosyncline facies conditions reached the stage in 
which the Klitik Limestones could be formed, similar in facies 
to the Kapung Limestones (See also Kalibeng Beds). 


Type locality : Gunung Kapung, 81 km, T 658, North of Ken- 
beng Ridge, 4 km west of Kali Tuntang. 


Geographical distribution : N. slope of the Kendeng, N. Seraju 
Mnts, S. of Semarang, N. Java. 


Reference : BEMMELEN (R. W. van) (1941), p. 31. 
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KARANGBOLONG LIMESTONE (Kalkstenen van Karang- 


aa ea AAN Rn Miocene 
(Java). 
See: SOUTH SERAJU MIOCENE. 

PANAT FORMATION screen Pla «cnn cor Eocene 
(Borneo). 


BEMMELEN (R.W. van) (1949). The Geology of Indonesia, 
vol. IA, p. 138. 


Obsolete name for what is at present referred to as « T. ab », 
in the Barito area of SE Borneo. 

Three members are distinguished in the formation : 

An Upper Member named « A-limestone» or zone with 
Biplanispira absurda Umbgrove. Age upper T. b. This member is 
conformably overlain by limestones, marls and sandstones with 
Camerina fichteli, indicating a lower oligocene (T. c) age. 

A middle member or « B - limestone », also called zone with 
Discocyclina omphalus var. selliformis. Age lower T. b. 

A lower Member, consisting of clay, sandstone, shales, with a 
dolerite intercalation. The member overlies disconformably the 
folded Mesozoic (Manunggul Formation, Alino Formation, Pa- 
niungan Formation) of the Meratus Mnts. The base is marked by 
a basal conglomeratic and sandy zone. 

The total thickness of the formation is more than 1200 m. 


KARIMON DJAWA SLATES (Karimoen Djawa Schiefer) 
(Karimon Djawa Isl.). Mesozoic ? 
VERBEEK (R.D. M.) & FENNEMA (R.) (1896). Geol. beschrijving 

van Java en Madoera. 

Slates, quartzites, quartzite conglomerates, strongly metamor- 
phosed by contact- as well as by dynamometamorphism. 

The name given above was originally introduced on the index 
of the geological map of Java by the authors mentioned. In the 
text they used the name « oldest slate formation » (oudste schie- 
ferformatie). The formation was based on samples collected by an 
agricultural officer KOORDERS. 

In 1927 and 1928 samples were collected by the geologists 
VAN DER LAAN and HANNINK. The presence of phyllitic shales with 
tourmaline and large muscovite crystals was ascertained. Accord- 
ing to van BEMMELEN (1949, p. 321) the formation may be corre- 
lated with the upper triassic Flysch of Sunda land. 

Type locality : Karimon Djawa Islands, North of Central Java. 

Geographical distribution : Type locality only. 

References: RUTTEN (L.M. R.) (1927), p. 67; 'tHoEeN (C.W. 
A.R.) (1929), pp. 1-72; BEMMELEN (R. W. van) (1949), p. 321. 


KARING BEDS (Formation) (Karing Schichten). Carboniferous 
(Sumatra). 
See: DJAMBI CARBONIFEROUS SERIES. 
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KARREN-LIMESTONE:- 2. WERTET LAE VS Pliocene 
(Java). 
See: LEDOK FORMATION. 


KARTINA LIMESTONE (Formation) (Kartina Kalk). Jurassic 
(Buru). 


WANNER (J.) (1922). Geol. Ergebnisse der Reisen K. Deningers. 
Beitr. zur Geol. von Buru. Palaeontographica, Suppl. IV, III, 3, 
pp. 59-112. 


Grey to reddish limestones with bands of chert (« Horn- 
stein »). Overlying the Mefa beds. Age ascertained as Malm. 

Other name: Buru Limestone. 

Type locality : Kartina, South Buru, Moluccas. 

Geographical distribution : South Buru. 

Diagnostic fossils : Belemnites sp.; Inoceramus sp.; Lovceni- 
pora vinassai Giattini (1). 

References: Rutten (L.M.R.) (1927), p. 746; WANNER (J.) 
(1931); BEMMELEN (R. W. van) (1949), p. 453. 


KEBO BEDS (Formation) (Kebo lagen) ............ Miocene 
(Java). 
See: SOUTHERN MOUNTAINS MIOCENE (Series). 

KEKNENO SERIES (Group) ............ Permian ? - Triassic 
(Timor). 


Simons (A. L.) (1940). Geological investigations in NE Nether- 
lands Timor. Geological Expeditions of the University of Amster- 
dam to the Lesser Sunda Islands, vol. I, p. 132. 


WANNER (1913) already observed formations of rocks in the 
Mutis area which led him to introduce the term « Flyschfacies » 
for part of the Triassic in Timor (WANNER (J.), 1925, 1931). 

In general these strata appear as a very thick complex, 
strongly variable in detail, but extremely monotonous when taken 
as a whole. 

The predominating rocks are grey-brown to greenish mica- 
ceous sandstones and grauwacke, with varying calcareous cement. 
Conglomerate layers are intercalated, while calcareous beds occur 
in the shape of thin-bedded limestones and sandy limestones, 
calcareous clay shales, marls and shales. The rocks are some- 
times similar to these of the Sonnebait Series but in general they 
may be distinguised by the pronounced clastic character of the 
Kekneno, while the volcanics, so typical for the Sonnebait, are 
absent in the Kekneno. 

The rocks are in general poor in fossils, except for Halobiidae 
in limestone intercalations. TAPPENBECK (1940) mentions Halobia 


(1) For evaluation of L. vinassai, see WANNER, 1952; further notes on 
Buru Limestone and Saling Formation. 
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charlyana Mojs., indicating a Karnian age. WANNER (1931) men- 
tions Daonella indica Bittner from calcareous shales in his 
« Flysch >, indicating a Ladinian age. In the Mollo-area (TAPPEN- 
BECK, 1940) the beds are more calcareous, and contain inter- 
calations of radiolarian chert and vari-coloured shales. The inter- 
pretation of the radiolarites and bed shales is usually that they 
have been formed in abyssal surroundings. The alternation with 
D calcareous beds, however, presents difficulties to this hypo- 
thesis. 

In the SW Moetis area, DE Rorver indicates the presence of 
Ammonites: Stacheoceras dieneri (Smith), Neopronorites timo- 
rensis (Haniel) which are of Permian Age (Tae Wei Zone, see 
Sonnebait Series). In the same area (NE Timor-Kupang), DE Ror- 
vER has found also Atomodesma exarata Beyrich and Daonella 
indica Bittner, indicating Lower Triassic age. In the same region, 
detached blocks of alkali-albitite have been found as only excep- 
tion to the absence of volcanics. As the tectonics of Timor are 
extremely complicated, the blocks may also have been derived 
from another tectonic unit. 

Tectonic position : The Kekneno series seems to underlie all 
other tectonic units in Timor (Sonnebait, Palelo, crystalline, Fatu 
Nappes). It is quite possible that it forms the autochthonous or 
para-autochthonous subsoil of the island. It is usually overlain by 
the Sonnebait Series, according to BROUWER (1942): but in places 
the uppermost unit, the Fatu Nappe, directly overlies the Kek- 
neno, elsewhere is divided from this group by the Sonnebait and 
Palelo-cum-crystalline series. 

According to DE Waarp, the Sonnebait is at least locally 
divided from the Kekneno by another unit, called by him the 
Mutis overthrust unit, consisting of crystalline, ophiolite-spillite 
complex and Palelo series. 

About the general distribution of the Palelo, little can be 
said at present. The main outcrops are in the central part of 
N. Timor-Kupang (— Indonesian part of Timor). More to the 
West, Kekneno occurs in the Mollo area, further in numerous 
localities distributed over entire Timor. 

Type locality: The group (Formation?) is named for the 
occurrence in Mount Kekneno, NE Indonesian Timor, near the 
Portuguese border. 


Reference : BEMMELEN (R.W. van) (1949a), pp. 73, 512, 514, 
520, 522. 


KEMBANG BEDS (Kembang Schichten) .......... Pliocene 

(Borneo). 

JezLER (H.) (1916). Das Oelfeld Sanga-Sanga in Koetai. 
Zeitschr. pract. Geol., vol. XXIV, 4, p. 83. 

Obsolete name of a group of sediments exposed in the coastal 
region of Kutai, East Borneo. They consist of clays and sand- 
stones (Balikpapan), sandy globigerina marls (Sankulirang), clay 
(Sungai Busu), and limestone (Pulau Niang). 


70 
(Kembang, continued) 
Type locality : Kutai, NE Borneo. 


Geographical distribution : See above. 
Diagnostic fossils : (none mentioned). 


KENDENG BEDS (Group) (Kendeng Schichten).. Pleistocene 
(Java). 
Martin (K.) (1900b). Eintheilung der Tertiärschichten auf 
Java. Zeitschr. dtsch. geol. Ges., t. LII, Verh., p. 8. 


Originally this name was given by MARTIN to all vertebrate- 
bearing layers occurring in the Kendeng Mountains (East and 
Central Java). These beds were correlated with the Trinil-beds 
of Duzors (T.K.N.A.G., serie 2, XXV, 1908, p. 1235), an ossiferous 
bed of volcanic origin, occurring near Trinil, East Java. 

The term given by Dusots to this complex of layers is Java- 
nese Siwaliks (Versl. v.h. Mijnw., 3° kwart., 1890), as he believed 
them to correspond to the Siwalik series of India. 

Originally Martin considered the age of the Kendengbeds as 
being Pliocene, while Dusoıs believed them to be Pleistocene. 

Later research has proved that not all bone-bearing forma- 
tions belong ot the same age. Especially DuyrJes and von KoE- 
NIGSWALD have done much to establish a stratigraphy of the bone- 
bearing formations. It is desirable, however, to keep the name 
« Kendeng Beds» (group) as a collective name for those layers 
of Pleistocene age, which may locally contain a fossil vertebrate 
fauna, and which are mainly restricted to the Kendeng Hills and 
the adjacent areas of East and Central Java. 

As such, the Kendeng Beds are a series of mixed volcanic, 
fluviatile, limnic and rarely marine layers, with relatively rapid 
lateral facies changes, while the thicknesses are rarely constant 
over some distance. They represent the sedimentation in a rather 
well-defined area with strong volcanic activity in and slow 
uplift of the surrounding regions, the area itself remaining a 
sedimentary basin with in some parts (Kendeng Hills) geosyn- 
clinal tendencies. 

One may distinguish four separate formations : 


4. The Solo terraces (Ngandong layers). Sands and gravels 
covering the slopes of the hills, especially along the Solo-river 
between Ngawi and Tjepu, on levels varying between 38-71 m 
over sealevel (The river bed is at about 38 m) representing depo- 
sition during a progressive rise of the Kendeng-Hills while the 
river was cutting in antecedently. On many places the gravels 
contain vertebrate remains including Solo-Man (Homo neander- 
thalensis soloensis (OPPENOORTH), e.g. in Ngandong and Watua- 
lang. (Ngandong fauna, V. Kornicswarp). Age : Uppermost Pleis- 
tocene. 

The underlying deposits show distinct West-East facies 
changes : 


3. The Notopuro - Djombang layers (formation). Along the 
entire length of the Kendeng Hills these consist of andesitic brec- 
cias and agglomerates, locally in the form of lahar-deposits. In 
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the Western Kendeng Hills (between Ungaran and Ngawi) as well 
as in the central part (between Ngawi and Djombang) they con- 
tain a vertebrate fauna, mainly consisting of rolled and ? unrolled 
specimens of the Trinil Fauna. 

In the Eastern part sediments in the same position are called 
the Djombang layers, the basal strate of which are marine, passing 
upward into volcanic andesitic breccias derived from the ancient 
Willis volcano. In the western part of the Eastern section the 
marine layers are thin, growing thicker towards the East. This is 
interpreted as a seaward growing of the foot of the volcano, 
crowding out progressively the marine sedimentation. No verte- 
brate remains have as yet been encountered in this part. Max. 
thickn. of both form. 300 m. 

Age : Upper Pleistocene (q. v. separate description). 


2. The Kabuh beds (Formation). Cross-bedded andesitic sand- 
stone and gravel with intercalations of andesitic tuff, sometimes 
with a basal conglomerate. The layers are the result of erosion 
in neighbouring areas, especially towards the west and south. 
The thickness varies from about 50 m in the West (Sangiran) 
to several hundreds of meters in the Eastern part. 

In the central part of the Kendeng Hills intercalations of 
Globigerina-marl occur, which are, however, the product of sedi- 
mentation in limnic surroundings, as is proved by the inclusion 
of fresh-water deposits. In the East the beds gradually pass into 
marine clays and marls (Sidoardjo). The strata contain a verte- 
brate fossil fauna (Trinil-fauna V. Kornicswatp). Age : M.-Pleis- 
tocene (q. v. separate description). 

l. The Putjangan layers (Formation). Between Trinil and 
Ngawi they consist of volcanic breccias and lahar deposits, derived 
from the ancient Willis volcano. These volcanics dammed up the 
area to the West, which, originally a shallow marine basin, now 
resulted in a shallow lake. In this lake, extending Southward 
towards Surakarta, black clays were deposited, especially well- 
exposed in the Sangiran anticline, 10 km N of Surakarta. 

In these black clays an intercalation is found of a few meters 
thickness consisting of marine shallow water deposits, correspond- 
ing with an ingression of the sea. Another characteristic of the 
black clays is the presence of intercalations of nearly pure dia- 
tomaceous earth, indicating temporary brackish water conditions. 

The Putjangan beds contain a vertebrate fossil fauna (Djetis 
fauna von KoENIGSWALD) (q. v. separate description). 

Kendeng Beds. Remarks from prof. R. von KOENIGSWALD. 
In the sense as used by Dusoıs and MARTIN this term comprises 
only the Trinil and Djetis layers. It is certainly not right to extend 
this antiquated term (now and suddenly) to include the Ngandong 
and Djombang beds. The Ngandong Beds are Upper Pleistocene, 
but certainly not uppermost Pleistocene. In general publications 
the author (v. K.) has identified them with the climax of Würm I. 

Towards the east, the volcanic facies gradually changes into 
a marine series, with the volcanic part at the top thinning gra- 
dually to the east. This is explained by assuming that the Willis 
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volcano gradually built its foot towards the east, crowding out 
the marine sediments (cf. Djombang layers). 

The thickness varies between about 200 m in the west to 
about 1000 m in the central section and the East. 

The Putjangan beds conformably overlie the Kalibeng beds 
of Pliocene age (q. v.). 

Type locality : Kendeng Hills, between Surabaya in the East 
and Ungaran volcano in the West. The subdivisions have been 
called after small localities mainly in the Eastern part of the 
Hills; for which is referred to the separate treatment of each of 
the formations. 

Geographical distribution : Kendeng Hills, Solo plain N of 
Surakarta (Sangiran-, Gemolong-, Onto anticlines). 

See also separate formations. 

Diagnostic fossils : See separate articles. 


KENDI COAL SEAMS ...................... Mio-Pliocene 
(Sumatra). 
See: KENDI RINGIN COAL BEDS. 


KENDI RINGIN COAL BEDS (Formation) ......... Neogene 
(Sumatra). 


ZIEGLER (K.G.J.) (1918). Jaarb. Mijnw. Ned. Ind., Verh. 1 
(1921), pp. 156-159. 


A number of coal seams intercalated in the Palembang Beds 
(Formation) of South Sumatra. They belong to a group of coal- 
bearing formations partially ameliorated by intruding andesites, 
and are usually referred to as the Bukit Assem coal. 

The Kendi Ringin coal beds may be subdivided into four 
units : 

4. Top Seams, total thickness of coal 15 m. 

3. Gambir seams, total thickness of coal 5-10 m. 

2. Kendi Seams, total thickness of coal 8-30 m. 

1. Kabau Seams, total thickness of coal 2-6 m. 


Reference : BEMMELEN (R.W. van) (1949b), vol. II, p. 62. 
Note : Van BEMMELEN (1949a) wrote Bukit Asam coal also 
repeatedly Kendin-Ringin but this may be wrong for Kendi- 
Ringin. 
KEPEK LAYERS (Formation) (Kepek lagen) ...... Miocene 
(Java). 
See: SOUTHERN MOUNTAINS MIOCENE (Series). 


KEREK BEDS (Formation) 
(Java). 


BEMMELEN (R.W. van) (1949). The Geology of Indonesia, 
vol. IA, p. 572. 


Monotonous series of marly clays containing Globigerina, 
Radiolaria, sponge spicules and discoasters, alternating with cal- 


sate xo ME e eee RER Miocene 


73 


careous tuff-sandstones, and guartz-sandstones with larger Fora- 
minifera. The thickness is estimated at about 1000 m, but due to 
the intensive folding and thrusting, no exact figure for the thick- 
ness can be given. 

In the upper part of the Kerek Beds volcanic intercalations 
are much more freguent than in the lower part. The lower part 
can be correlated with the flyschlike Merawu series (q. v.) and 
the upper part with the Penjatan series (q. v.) of the North Seraju 
range. The age is estimated to be lower Middle Miocene. 

The Kerek Beds overlie the Pelang Beds (Formation) (q. v.) 
and are overlain by the volcanic Banjak Beds (Formation) (q. v.). 
The position of the latter is unconformable according to van Brm- 
MELEN (1949a, p. 572, note). 

Type locality : Not indicated. 

Geographical distribution : Kendeng Range, between Sema- 
rang (W) and Gundih (E), Central Java. 

Diagnostic fossils : Cycloclypeus (Katacycloclypeus) annulatus 
Martin. 


KESKAIN BEDS (Formation) (Keskain Schichten) ... Triassic 
(Misool). 
WANNER (J.) (1931a). Mesozoicum. Leid. Geol. Meded, vol. V, 
p. 518. 


« Flyschlike series of shales and grauwacke sandstones with 
Lower Karnian or possibly even Ladinian Daonella and Halobia ». 

The thickness is over 2000 m. They are overlain by the 
Nucula Marl (Formation). 

Type locality : Not published. 

Geographical distribution : Island of Misool, W. Moluccas. 

Diagnostic fossils : Daonella lilintana Boehm; Halobia cf. sty- 
riaca Mojs.; H. cf. cassiana. 


Reference : BEMMELEN (R.W. van) (19492), p. 69. 


KETUNGAU LAYERS (Formation) (Ketoengaulagen) 
(Borneo). Paleogene 


ZEYLMANS VAN EMMICHOVEN (C. P. A.) (1939). De geologie van 
het centrale en oostelijke deel van de Westerafdeling van Borneo. 
Jaarboek Mijnw. Ned. Oost Indie, Verhand., pp. 112-115. 


The formation was first recognized by KREKELER, but pu- 
blished in the above-cited paper. 

The formation may be subdivided into three members : 

A Lower Member, which conformably overlies, and which 
passes gradually into the Plateau Sandstone Formation. The 
member consists of light-coloured, friable sandstones, grey clay- 
sandstones, dirty yellow to greenish sandy claystones, and blue 
clayshales, weathering to concentric shells. From below upwards 
the sediments become increasingly fine-grained, to pass gradually 
into the shales of the middle member. The thickness of the lower 
member is about 600 m. 
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The Middle Member consists mainly of light-blue to greenish, 
locally grey, somewhat sandy shales with conchoidal fracture. 
When containing fossils the composition becomes somewhat marly. 
In the centre of the basin the shales are dark in colour and striped 
with thin beds of sandy material: here they pass upwards into 
dirty yellow clay-sandstones with numerous thin lignite beds. 

Further is the middle member characterized by the presence 
of concretions with a diam. of 10-20 cm, either dolomitic, siliceous 
or spherosideritic in composition. 

The beds are rich in fossils : smaller Foraminifera and Pele- 
cypoda. No guide-fossils have been found. Thickness : 300-500 m. 
The Upper Member changes in facies from East to West: in the 
East the beds consist of light-grey, sometimes sandy clay-shales, 
striped with very thin coal-layers, locally alternating with arkose- 
sandstones. In the Western part of the Basin the member is mainly 
composed of darkgrey sandy shales with plant-remains, but 
containing also marine molluscs. Thickness max. 700 m. The total 
thickness of the formation is therefore 1600 - 1800 m. 

Type-locality: No definite type-locality. The formation is 
named after the Sungai Ketungau, which, in its upper part, passes 
over a distance of about 100 km through the formation. The S. Ke- 
tungau is a Western branch of the S. Kapuas, W. part of Central 
Borneo. 

Geographical distribution : The formation covers the area of 
the Ketungau Basin, a large syncline in the border area between 
Serawak and Indonesian Borneo. The W. rim of the basin is about 
100 km SE of Kuching. The part of the basin covered with the 
Ketungau layers measures 100 km in W-E direction, and 30 km 
in N-S direction. 


Reference : BEMMELEN (R.W. van) (1949a), p. 330. 


KEUTAPANG FORMATION (Keutapang-horizont) .. Miocene 
(Sumatra). 


Hoen (C.W.A.P't.) (1919-1922). Verslag over het onderzoek 
der Tertiaire Petroleum-terreinen ter Oostkust van Atjeh (Atjeh 


II). Jaarb. Mijnw. Ned. Oost Indie, vol. XLVIII, Verh. 1, pp. 187- 
190. 


Sandstones and shales, the former fine-grained, with mica, 
plant-remains or even lignite. In the NW part of E Atjeh, the 
lower part of the formation is consisting of about 50 % clay and 
50 % sand, while upwards the formation becomes increasingly 
sandy. In the SE part of the same area the whole formation is 
mainly sandy. In Langkat the formation is more calcareous. 

The limit with the underlying Borderclay Formation is rather 
indistinct, the formations passing gradually into each other. The 
limit is assumed where the formation starts to contain important 
sandstone layers, which are absent in the Borderclay. 

Upwards the formation also grades into the conformably over- 
lying Seurula Formation, which is more clayey in character. The 
limit here is arbitrarily placed, i. e. where the sandstones are no 
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longer thickbedded, but start to be a regular alternation of thin 
sandstones and shales. 

In the SE the formation varies between 900 and 1400 min 
en while in the NW the thickness is more or less constantly 

m. 

The formation may be approximately correlated with the Ro- 
talia Sandstone Formation in N Atjeh, and with the Lower Palem- 
bang Formation of S Sumatra. 

Type locality : Keutapang River, a Southern tributary of the 
Peulalu R. East Atjeh, N Sumatra. 

Geographical distribution : Eastern part of N Sumatra. 

Diagnostic fossils : None. 

References: LOHUYZEN (H.J.) (1921), pp. 71-75; RUTTEN 
(L.M.R.) (1927), p. 411; BEMMELEN (R.W. van) (1949a), pp. 122-123. 


KEUTAPANG HORIZONT heen. lt gan nda Miocene 
(Sumatra). 
See: KEUTAPANG FORMATION. 


BEHRNHARLOFFORMATION SEE. AS NE. Eocene 

(Borneo). 

BEMMELEN (R.W. van) (1949). The Geology of Indonesia, 
vol. IA, p. 138. 

Chiefly sandstones and conglomeratic sediments, occurring in 
the Upper Mahakam and Kutai Lakes area. The formation overlies 
disconformably the folded mesozoic, and is in turn overlain by 
the Mahakam Formation (q.v.). The age is approximately Lower 
Eocene or T.a. No type locality is mentioned. 


KIKIM TUFF (Member) ....... Oligocene-Miocene. Tertiary 
(S Sumatra). 
See: LAHAT FORMATION. 


KLAPANUNGGAL LIMESTONE (Member) ........ Miocene 
(Java). 
See: ANNULATUS ZONE (Formation). 


KOLO-KOLO SANDSTONE (Formation) (Kolo-kolo zandsteen) 
(Celebes). ? Triassic 
Lóczv (L. von) (1934). Geologie van Noord Boengkoe en het 

Bongka-gebied tusschen de golf van Tomini en de Golf van Tolo 

in Oost Celebes. Verh. Geol. Mijnb. Gen. en Kol., geol. serie, 

vol. X, p. 246. 

Yellow quartzitic sandstones without fossils, and without dis- 
tinct stratigraphical relation. The sandstone was found « in narrow 
stratigraphic relation to the jurassic limestones »; in the accom- 
panying geological map the sandstones seem to underlie rather 
regularly a limestone formation, which, however, is indicated as 
of cretaceous age (!). 

The author correlates the sandstone formation with sand- 
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stones found near Bone, which contain Misolia and are therefore 
of Upper Triassic age, but this correlation is entirely based on 
petrographic resemblance. The formation should be rejected as a 
stratigraphical unit since it is insufficiently defined. It occurs 
mainly around Kolo-kolo, a village on the N shore of the Gulf 
of Tolo east Central Celebes, in numerous outcrops in a tectoni- 
cally strongly disturbed area. 


KUMBANG BEDS (Formation) (Koembang Serie) .. Miocene 

(Java). 

Haan (C. TER) (1934). Toelichting bij Blad 58 (Boemiajoe). 
Geol. kaart van Java 1/100 000, pp. 19-21. 

Volcanic beds of andesitic composition, forming the Kumbang 
and Baribis Mnts near Bumiaju, Central Java. The base, which 
conformably overlies the Halang Beds (Formation) (a. v.), 
consists of coarse breccias with angular components. Some bed- 
ding is discernible, as coarser and finer beds alternate. Beds of 
andesitic lava occur, as well as dikes of the same material. 
500m over the base well bedded white, red and rosecoloured 
tuffs occur, alternating with pumice-breccias, andesite-breccias 
and sandy tuffs. The thickness of this series is about 750 m. On 
top of these we find another 750 m of beds similar to the basal 
formations. The central tuffaceous part is very characteristic for 
the Kumbang Beds, and forms a distinct zone in the adjoining 
Baribis Mnts. According to Herzen, (1935, p. 23) the tuffs are 
irregulary distributed in the adjoining mapsheet n° 54 (Madje- 
nang), but there no complete section was disclosed. 

The Kumbang beds are typically the remains of a Pliocene 
strato-volcanoe, of which the original eruption-center is difficult 
to ascertain because of succeeding erosion and late pliocene 
folding. The greatest thickness is at the type section at G. Kum- 
bang (2000m), diminishing towards the West to 100m in the 
Tjidjulang canyon. 

Other name : Kumbang Breccia (van BEMMELEN, 1949). Accor- 
ding vaN BEMMELEN (p. 654), the age of the Kumbang Beds is 
Upper Miocene as they are overlain by the Tapak Beds (For- 
mation (q. v. which contain a Lower Pliocene Fauna. 

Type locality: Bed of upper Babakan River (Tjibabakan), 
where it flows down the slope of the G. Kumbang (Mnt. Kum- 
bang). Long. 108° 50’ 57" E, lat. 708 S. 

Geographical distribution : W and SW part of sheet 58, geol. 
map of Java, 1/100 000, and sheet 54, same geol. map of Java. 

Diagnostic fossils : none. 


References : Herzer (W. H.) (1935), pp. 22-24; BEMMELEN (R. 
W. van) (1949a), pp. 606-654. 


KUNDJANG BEDS (FORMATION) (Koendjang Lagen). 
(Borneo). Miocene 


LEUPOLD (W.) & Van DER VLERK (LM.) (1931). The Tertiary. 
Leid. Geol. Meded., vol. 5, 1931, p. 624, table. 
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Reef limestones and fossiliferous marls and clays. Thickness 
200 m. The formation is overlain with a slight disconformity by 
the Antjam Beds, and in turn slightly disconformably overlies the 
Sitam Beds. They are correlated with the lower part of the Tabul 
Beds and the upper part of the Meliat Sandstone Formation, the 
upper part of the Taballar Limestone Formation and the Menk- 
rawit Beds, etc. The age is about T. f (upper Miocene). 

Type locality : Not defined. Probably a locality in the central 
Bulungan area, NE Borneo. 

Geographical distribution : Basin of the Sungai Bulungan (or 
Sungai Kajan, NE Borneo. 


KWARTS-ZANDSTEEN-AFDELING .. Oligocene (?)-Miocene 
(Sumatra). 


See: QUARTZ-SANDSTONE FORMATION. 


KWARTS ZANDSTEEN (COMPLEX) (Member) ............ 
(S. Sumatra). Oligocene-Miocene 


See: LAHAT FORMATION. 


L 


LAHAT FORMATION (Lahat Serie) ...... Oligocene-Miocene 
(S. Sumatra). 


Musrer (K. A. F. R.) (1937). Toelichting bij blad 16 (Lahat). 
Geol. Kaart van Sumatra 1/200 000, pp. 23-29. 


Andesitic volcanic formation, with a  quartz-sandstone 
member locally developed, partially subdividing the formation 
into a lower and an upper volcanic member (the Lower and the 
Upper Kikim Tuff Member). 


1. The Lower Kikim Tuff Member (Onder-Kikim tuffen). In 
the type locality the development is as follows : 
Quartz-sandstone Member 
(disconformity) 
Alternatively fine- and coarse-grained andesitic 
tuffs, grading upward into andesitic clay ........ 150 m 
Andesitic breccias and flows with fluidal texture ... 350 m 
Coarse andesitic tuff-breccias and tuffs with thick 
flows showing fluidal texture ................... 300 m 
(unconformity) 
Cretaceous (Saling and Lingsing Formations). 


Towards the N the lava-flows disappear, volcanic clastics 
occupying the section entirely. 

The thickness varies from zero (Lingsing-River, C. part of 
Gumai Mnts) to 300m along the Saling River; 550m S of the 
Gumai Mnts (upper reaches of Linsinsing River) to 800 m at the 
type locality (Kikim Besar River, 103020 47” E, 3049 50” S). 
In general, the thickness increases from SW to NE. 
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The member is overlain, probably with a slight disconformity, 
by the : 

2. Quartz-sandstone member (Kwartszandsteencomplex). At 
the base a 0,50-3 m thick coarse conglomerate with much quartz 
elements. This is followed by irregularly bedded, alternatively 
coarse and fine-grained quartz-sandstones, often with cross- 
bedding. The thickness of the basal conglomerate is largest in 
the SW and diminishes towards the NE. (In the same direction 
the Lower Kikim Tuff Member increases in thickness). 

Apart from quartz, some zircone, turmaline, epidote and mica 
are present. The grain-size generally decreases upward. 

The thickness varies between 75 to 200 m. 

The member is conformably overlain by the : 

3. Upper Kikim Tuff Member (Boven-Kikim tuffen). Like 
the Lower Kikim Tuff, the member consists of andesitic volcanic 
extrusive, but the grain size is usually considerably less. Very 
fine-grained tuffs alternate with tuff-sandstones and lapilli, 
or lahar-deposits. In general the volcanics are secondarily depo- 
sited, and bedding is distinct. Lava-flows are much less in evi- 
dence. 

The thickness decreases from SE to NW, but is on the whole 
considerable : 


Western Bt Besar JR ET 2 500 m 

BiiGambuki NA KA AS 2 000m 

Pg GANAN AA AA 2 450m 
Along lower reaches of Kikim Besar River : 

Kuari River Se AR BA a 950 m 

Lower Saling River. 211210115 KA ENE ANG AX 400 m 

Lower Lingsing! Rivers. . usad! «Core URP T RENE 300m 


Possibly the Lahat Formation may be considered as an equi- 
valent of the «Old Andesite Formation», but its exact age 
cannot be ascertained. The unconformable position on top of 
the folded Cretaceous points to a Lower Tertiary age. It is over- 
lain by Silicified Wood-zone, which forms here the basal part 
of the Lower Miocene Telisa Formation. According to vaN BEM- 
MELEN (1949, table, p. 121), the Lower Kikim Tuff may be corre- 
lated with Aquitanian Old Andesite Formation, the Quartz- 
sandstone member with the Upper Aquitanian transgression in 
this area, and the Upper Kikim Tuff would represent a volcanic 
facies of the marine Telissa Formation (Baturadja Limestone 
Member). The age of the formation according to this opinion 
would be T.e-fl (Lower + Middle Miocene). 

Type locality: No definite type-locality is mentioned. The 
formation is named after the occurrence in sheet «Lahat» of 
the Geol. Map. of Sumatra 1/200000. For the type localities of 
the two lower members, see text. The Upper Kikim Tuff has 
been named after the Kikim Besar River, which cuts the forma- 
tion at long. 103?21/ E, lat. 3049 S. The main outcrops of the 
Formation begin about 15 km W of the small town of Lahat, 
itself at 30 km WSW of Muara Enim, residency Palembang, S 
Sumatra. 
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Geographical distribution : The formation forms a ring around 
the dome-shaped Gumai Mnts, covering an area of aproximately 
150 sg. km in sheet 16, geol. map. of Sumatra, 1/200 000. 

Diagnostic fossils : none. 


Reference : BEMMELEN (R.W. van) (1949a), pp. 117-121. 


LAWAK BEDS (Formation) (Lawak Serie) ........ Miocene 
(Java). 


Haar (C. ter) (1934). Toelichting bij Blad 58 (Boemiajoe). 
Geol. kaart van Java, 1/100 000, pp. 15-16. 


Greenish marls with about 4 intercalations of thin foramini- 
feral limestone beds and calcareous sandstone, with a mean thick- 
ness of 0,5 m each. The foraminiferal limestone are characteris- 
tically entirely made up of forams, mainly Lepidocyclina and Cy- 
cloclypeus. The thickness of this part is about 150 m. On top are 
indistinctly bedded Globigerina marls, with thin sandstone beds 
intercalated. 

The Lawak Beds are overlying the Rambatan Beds (Forma- 
tion) in some places, but seem generally to pass lateraly into the 
latter, or into the upper part of the Pemali Beds (Formation), as 
the Halang Beds (Formation) are overlying all three stages 
perfectly conformably in different places. Quick changes of facies 
are anyway to be expected in the shelf deposits which they 
all represent. The content of Foraminifera is moreover quite 
similar in all beds underlying the Halang Beds, indicating a T. 
f3-4 age. The Halang Beds themselves are everywhere distin- 
guished by a revived volcanism, and therefore are more reliable 
as a stratigraphic unit. 

Type locality: Kali Lawak (Lawak River), long. 1080 57’ E, 
lat. 79 5^30" S near Bumiaju, SW of Tjeribon, C. Java. 

Geographical distribution : Only in a few small areas, the 
most important being an area of about 1 sq. km. at long. 
108° 53’ 30", lat. 79 7/ 30" S where a good section is disclosed in 
the Tjirambatan; further on sheet 54 (1/100 000) of Java geol. surv. 

Diagnostic fossils: Trybliolepidina rutteni van der Vlerk; 
T. martini Schlumberger, Cycloclypeus indopacificus var. terha- 
ari Tan, C. postindopacificus var. postterhaari Tan, C. inor- 
matus var. inornata Tan, Radiocycloclypeus radiatus Tan, R. 
stellatus Tan. 

References : HETzEL (W. H.) (1935), pp. 14-15; BEMMELEN (R. 
W. van) (19490), p. 605. 


LEBANG CLAYSTONE (Member) (Lebangkleisieen). 
(Borneo). Paleogene 
See: MELAWI GROUP (Formation). 


LEDOR FORMATION ......9V95 hak NIAN e Pliocene 
(Java). 
BEMMELEN (R.W. van) (1949). The Geology of Indonesia, 
vol. Ia, pp. 586-587. 


80 
(Ledok, continued) 


« Glauconite sandstones, alternating with platy limestones 
and softer sandstones, with small foraminifera, often cross bedding. 
Delta Formation. Thickness about 200m», in the Tjepu area, 
between 30-60km S of Rembang. Near Rembang, more to the 
North, this formation is possibly represented by the so-called 
« Karren-limestone », a massive limestone typically weathering 
to a karren-surface where it is exposed. 

The Ledok Formation (Karren Limestone Formation) overlies 
with a stratigraphic hiatus the Rembang Beds near Rembang, but 
covers conformably the Wonotjolo Formation near Tjepu. It is 
in turn overlain by the Mundu Formation. The correlation is 
uncertain. Possibly it may be correlated with the Lower part of 
the Upper Kalibeng, or the Upper part of the Lower Kalibeng 
Formation. 

Type locality : quoted from B. P. M. 

It may be safely assumed that the type-locality of this for- 
mation is to be found somewhere on the flanks of the Ledok 
anticline, about 8 km NNW of Tjepu. 

Furthermore, in view of the fact, that the correlation of the 
various formations and members of the Java stratigraphy is not 
very clear yet, it might be better to omit the implication that 
the Ledok formation and the Karren Limestone formation are 
probably the same. It is on the other hand, probable that a 
part of the Karrenkalk formation has to be correlated time-stra- 
tigraphically with the Ledok formation but certainly not the 
whole sequence. 

Geographical distribution : Rembang-Tjepu Anticlinorium, 
between Demak, near Semarang, in the West, to Madura in the 
East, over a distance of 200 km. The N-S dimension of this area 
is about 60 km in its broadest part, between Rembang and Tjepu, 
N. Java. 

Diagnostic fossils : none mentioned. 


LENGKONG BEDS (Formation) .................. Miocene 
(Java). 
See: TJIMANDIRI COMPLEX. 


LEPRAK LAYERS (Formation) (Leprak lagen) .. U. Pliocene 
(E Java). 


BEMMELEN (R.W. van) (1938). De Ringgit-Beser. Nat. Tijd- 
schr. van Ned. Indie, vol. XCVIII, pp. 171-194. 


Marly tuff-sandstones and conglomerates, deposited in a 
marine environment. They are overlain by the Ringgit Series 
(Formation) (q. v.) and conformably overlie the marine sedimen- 
tary Menuran Layers (q. v.). 

Type locality : Leprak, 5km East of G. Beser, 10km N of 
Bondowoso, N part of East Java. 

; Geographical distribution : a small area around type locality 
only. 


Reference : BEMMELEN (R.W. van) (1949), pp. 552-553. 
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LETTER-CLASSIFICATION OF THE INDONESIAN TER- 

TIARY. 

RUTTEN (M.G.) in van BEMMELEN (R.W.) (1949). The Geology 
of Indonesia, vol. IA, pp. 83-88, -- copy of table 12 (p. 85) and 
table 13 (p. 87) of van BEMMELEN (19490). 

Two features characterise the widely used Letter-classifica- 
tion of the East Indian Tertiary. Firstly an open system is used 
for the subdivisions of the Tertiary, instead of the normal Euro- 
pean chronology. The divisions are indicated by letters, ranging 
from Tertiary a for the oldest to Tertiary h for the youngest 
division. Secondly, these divisions are determined by the occur- 
rence of certain larger Foraminifera. 

The Letter-classification was proposed by VAN DER VLERK 
& UMBGROVE in 1927, and became immediately very popular. The 
authors took over the ideas of Martin as to the separate evolu- 
tion of the malaysian marine fauna during the Tertiary. As no 
sufficient correlation was possible between the Malayan Archi- 
pelago and Europe, they held that the normal divisions of Eocene, 
Oligocene etc. could not yet be applied. A correlation with the 
different zonal subdivisions was of course entirely unwarranted. 
Their aim was to devise a method to correlate tertiary formations 
within the East Indies independently of the European division. 
For that reason the nomenclatura aperta of the Letter-classifica- 
tion was proposed. 

Foraminiferal research was at that time almost exclusively 
limited to the larger Foraminifera. These were found, however, 
in large quantities in many formations, and the study of these 
larger Foraminifera yielded excellent results. It seemed probable, 
that a division of the East Indian Tertiary was possible by means 
of combinations of genera of larger Foraminifera, without the 
need of specific determinations. This made this method extremely 
simple, as compared with the study of the Mollusca. The different 
genera of the larger Foraminifera could be easily recognised, 
either directly in the field, or by the use of thin sections. Every 
field geologist could learn to recognise the few genera concerned, 
and stratigraphical results were quickly obtained. 

A. second factor for consideration was, that Foraminifera as a 
rule are found much more abundantly than locations with large 
molluscan faunae. 

Table 11 gives the Letter-classifications with its relevant 
genera of larger Foraminifera, as proposed in 1927. 

Tertiary a is characterised by the occurrence of Assilina and 
Flosculina, together with Pellatispira, Nummulites, Discocyclina 
and « Alveolina ». 

Tertiary b also contains Pellatispira, Nummulites, Discocy- 
clina and « Alveolina », but lacks Assilina and Flosculina. The 
distinction between Tertiary a and Tertiary b is based on nega- 
tive characters only. 

Tertiary c still has Nummulites, whilst the other genera cha- 
racteristic of the older Tertiary have disappeared. 

6 Malayan 
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Tertiary d contains Nummulites together with the first Lepi- 
docyclina and with « Aleveolina ». 

Tertiary e is characterised by Lepidocyclina, Miogypsina, 
Trillina howchini, « Alveolina >, Cycloclypeus, and Spiroclypeus. 

Tertiary f is distinguished from Tertiary e by negative cha- 
racters, as « Alveolina > and Spiroclypeus are no longer repre- 
sented, and positively by the occurrence of Flosculinella bontan- 
gensis and Alveolinella. 

Between Tertiary f and the Quaternary, a horizon of non- 
orbitoidal Tertiary is recoginsed. In younger publications the 
zones Tertiary g and Tertiary h will be substituted for this hori- 
zon of non-orbitoidal Tertiary. 

In this form, the Letter-classification was mainly based on 
the strength of a couple of detailed stratigraphical sections 
through the Tertiary of eastern Borneo, made by LEUPOLD. 


The extreme simplicity of this scheme appealed to most geo- 
logists, and the Letter-classification became almost universally 
used. However, the authors had pointed out, that more work, 
both on the systematic position of genera and species of the 
larger Foraminifera, and on more and more geological sections, 
would probably yield the means of a finer division than originally 
proposed. This amplification of the Letter-classification was fiven 
by LEUPOLD & VAN DER VLERK in 1931. Table 12 gives the new 
division of the Tertiary, together with the relevant index fossils, 
according to these authors. It is clear, that both the division of 
the Tertiary epoch into zones, as well as the number of index 
Foraminifera used, has been greatly augmented. Several of the 
original divisions have been split into subdivisions, indicated by 
numbers. With regard to the index Foraminifera, the genera and 
subgenera of the Alveolinellidae and the Orbitoididae are now 
used to a greater extent, and also separate species within the 
genera have been widely used. 


This revised and amplified Letter-classification of 1931 has 
been severely critised in several papers, mainly by Taw. It is 
held that several of the genera and species of Foraminifera used 
as index fossils have a far wider stratigraphical range than indi- 
cated by LEUPOLD & VAN DER VLERK. As a consequence of this 
fact, several of the new subdivisions, and even some of the ori- 
ginal divisions, cannot be separated with the index Fomarinifera 
used up to now. As the Letter-classification is still by far the 
most important method to divide the East Indian Tertiary, a 
detailed account of these views will be given here. 


It is held, that Assilina is readily influenced by facies condi- 
tions. The absence of Assilina may in consequence not be used 
for distinguishing Tertiary b from Tertiary a. From SE-Borneo 
MOHLER records identical stratigraphical ranges for Assilina and 
Discocyclina, indicating that Assilina ranges unto the top of Ter- 
tiary b. Moreover the determination of Nummulites nuttalli and 
Nummulites thalica is erroneous as the fossils concerned belong 
to the species Nummulites borneensis and Nummulites taballa- 
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rensis. These forms are not found outside the Archipelago, and 
their stratigraphical distribution is uncertain (Caupnr, 1934). They 
cannot be used to distinguish Tertiary a 1 from Tertiary a 2, 
and the distinction between these subdivision becomes imaginary. 


Tan (1939) and Monrzn (Geol. Survey Report, Bandung, 1943) 
hold that it is not possible to distinguish between Tertiary a and 
Tertiary b. They only use the division Tertiary ab. From Monier 
we learn that a subdivision of this Tertiary ab is indeed possible 
in SE-Borneo, with the forms Biplanispira mirabilis and Disco- 
cyclina « omphalus var. selliformis >. Moreover MOoHLER thinks 
t may be possible to distinguish between Lower Tertiary ab and 
Jpper Tertiary ab by the presence or absence of Fasciolites and 
Flosculina, but the stratigraphical range of these forms must be 
checked first. Although a local subdivision of Tertiary ab evi- 
dently is possible in SE-Borneo, it is not certain which of these 
zones corresponds with the original boundary between Tertiary 
a and Tertiary b. It seems preferable to define this local subdivi- 
sion as « zones within the Tertiary ab », as it is not sure, whether 
these local zones can be recognised outside the restricted area of 
SE-Borneo. 

Tertiary ab, in its modern conception, is characterised by the 
occurrence of Discocyclina, of the subgenera Fasciolites and Flos- 
culina or Borelis, by Biplanispira, and by the very large species 
of Nummulites, of which Nummulites javana Verbeek = Num- 
mulites perforata Montfort is the best known representative. 
Moreover one species of Spiroclypeus and one species of the sub- 
genus Polylepidina of the genus Lepidocyclina have been found 
in the Tertiary ab, thereby greatly extending the stratigraphical 
range of these genera. 

Almost everybody agrees, that the Tertiary ab of the East 
Indian Letter-classification can be correlated with the Eocene of 
Europe. 

Tertiary c, correlated with the European Lower Oligocene, is 
mainly characterised in a negative sense. The eocene genera 
Discocyclina, Borelis, Assilina, Pellatispira and Biplanispira have 
disappeared, whereas the younger Lepidocyclines are not yet pre- 
sent. Smaller species of Nummulites, both striate and reticulate, 
are found, and together with Neoalveolinella pygmaea represent 
the larger Foraminifera. According to Tan (1932), Cycloclypeus 
was found in the Tertiary c of western Java, but this is a very 
rare occurrence. 

Tertiary d, corresponding to the Upper Oligocene of Europe, 
is characterised by the coexistence of reticulate species of Num- 
mulites with species from the genera Lepidocyclina and Cyclo- 
clypeus. The best known representative of the genus Nummulites 
is the species Nummulites fichteli-intermedia. Both the sub- 
genera Lepidocyclina and Eulepidina occur during the Tertiary d, 
but Eulepidina is by far the more common and numerous of the 
two. Taw (1936) also mentions the occurrence of the subgenus 
Nephrolepidina from the Tertiary d of eastern Borneo, but this 
too is rare. The genus Cycloclypeus is represented by primitive 
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forms belonging to the species Cycloclypeus oppenoorthi. 

The Tertiary e is characterised by the abundance of species 
and specimens of the genera Lepidocyclina, Miogypsina and Spi- 
roclypeus. According to LEUPOLD & VAN DER VLERK, it is possible 
to divide the Tertiary e into no less than five subdivisions, Ter- 
tiary e 1 to Tertiary e 5. This was mainly done on the strength 
of the stratigraphical distribution of several species of Spirocly- 
peus, Eulepidina, Nephrolepidina, Miogypsinoides and Miogypsina 
s. str. Several of these species have a wider stratigraphical range 
than indicated by LEUPOLD & VAN DER VLERK. Moreover the taxo- 
nomic differences between the species are not very great and it 
is doubted whether all specific determinations are valid. Tan (1939) 
is of the opinion that it is not possible to subdivide the Ter- 
tiary e. MoHLER subdivides Tertiary e 1-4 from Tertiary e 5 in 
SE-Borneo. The latter zone is characterised by the occurrence 
of Flosculinella « globulosa >, whilst the genus Flosculinella is 
absent in the Tertiary e 1-4. 

The boundary between the Paleogene and the Neogene in the 
Eastindian Tertiary is drawn between Tertiary d and Tertiary e. 

Many authors correlate the Tertiary e with the Aquitanian 
of the European stratigraphy, placing the boundary between Ter- 
tiary e and Tertiary f. This is the only instance, where a corre- 
lations with the European stratigraphical zones seems to be pos- 
sible on the strenght of the distribution of the larger Foraminifera. 
According to MoHLER the distribution of the Alveolinellidae indi- 
cates, that the boundary between Aquitanian and Burdigalian is 
better drawn somewhat lower, between the stages Tertiary e 1-4 
and Tertiary e 5 of the Letter-classification. 

Other writers have again and again stressed the fact that 
individual species or genera have a quite different stratigraphical 
range in this tropical region than in temperate Europe. Correla- 
tions between Europe and Malaysia should be based on faunal 
resemblances and not on stratigraphical ranges of individual 
genera. The correlation by MOHLER ought to be substantiated by 
the distribution of representatives of other groups, before it can 
be accepted. 

As was the case with the Tertiary e, the Tertiary f can now 
only be subdivided, when species of the Alveolinellidae are pre- 
sent. In that case, we can distinguish between Tertiary f 1 with 
Flosculinella bontangensis, and Tertiary f 2-3 without this index 
fossil. Otherwise we can only recognise all of Tertiary f as a 
single zone. The stratigraphical distribution of the species of 
Nephrolepidina and Trybliolepidina, originally used to subdivide 
N f, has been found to extend beyond the subdivisional 

imits. 

Tertiary f is characterised by the presence of the subgenera 
Cycloclypeus s. str., Katacycloclypeus, Nephrolepidina, Tryblio- 
lepidina, Multilepidina and Miogypsina s. str., and by the absence 
of Spiroclypeus, Eulepidina and Miogypsinoides. 


Tertiary g and Tertiary h, apparently, cannot be distinguished 
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by the distribution of the larger Foraminifera. We can only dis- 
tinguish a zone of « Tertiary, younger than Tertiary f», which 
is characterised by the absence of all the larger Foraminifera 
typical for Tertiary f. This zone is best called Tertiary gh. 

Neither is it possible to fix the upper boundary of the Ter- 
tiary by means of the larger Foraminifera. This must be done 
by other classes of fossils, preferably by mammalian remains, and 
if these are wanting, by Mollusca or by smaller Foraminifera. 

The actual possibilities of the Letter-classification, according 
to the published data, are indicated in table 13, which has been 
kindly checked by Prof. LM. VAN DER VLERK. As far as possible, 
the stratigraphical ranges are indicated, as found all over the 
Archipelago. This table is of course subject to changes, when 
new geological sections, or when new paleontological material 
will be studied. I wish, however, to emphasize, that this table 
presents a definite minimum of the possibilities of dividing the 
Tertiary by means of larger Foraminifera within the Letter- 
classification. Locally a much finer division, into a much greater 
number of zones may be possible, as is indicated for instance by 
MourER for SE-Borneo. The geographical extent of these zones 
and their reliability for other districts are however not known. 
They must be proved in each case, before these finer local divi- 
sions may be generalised into the overall East Indian tertiary 
stratigraphy. 


LIGNITEZONE (Bruinkoolzone) .................. Pliocene 
(N. Sumatra). 


See: LIGNITIFEROUS FORMATION. 


LIGNITIFEROUS FORMATION (Bruinkoolzone) ........... 
(Sumatra). Plio-Pleistocene 


OPPENOORTH (W.F.F.) en Zwrerzycri (J.) (1917). Verslag 
over het onderzoek der  Tertiaire Petroleumterreinen, etc. 
(Atjeh I). Jaarb. Mijnw. Ned. Oost Indie, vol. XLVI, Verh. I 
(1918), pp. 245-246. 


Originally described as a « zone », the unit represents actually 
an important series of sediments, which has to be described as 
a formation: clay, clayey sandstones and conglomerates, locally 
with mica. The formation is almost devoid of calcareous com- 
ponents. 

Lignite occurs in all levels in numerous very thin layers, 
maximally reaching 2cm in thickness. The rocks are all bitu- 
minous and dark in colour. In some places the lignite is absent, 
and the formation is developed as light-green clay, probably 
derived from volcanic ashes. These clays have been found also 
in the Tuff and Conglomerate Member and in the Fossiliferous 
Marl and Sandstone Formation. 

Molluscs indicate that the formation was deposited in marine 
surroundings though under littoral conditions. Locally fresh-water 
molluscs have been encountered. 
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The Formation conformably overlies the Fossiliferous Marl 
and Sandstone Formation, in the Western part of the basin on 
the latter formation's development as the Operculina member. 
It is conformably overlain by the Tuffsandstone Formation. The 
thickness is greatest in this Western part and diminishes to the 
East. On the Lapehan Sawang Anticline, 40 km W of Lho Seu- 
mawe, the thickness has been measured as 420 m, while on the N 
slope of the Beureugang Anticline the thickness is 200 m only. 

Type locality : not indicated. 

Geographical distribution : North Atjeh, N Sumatra, mainly 
in the synclines. 

Other name : Lignite zone (VAN BEMMELEN). 

Diagnostic fossils : none. 


References: Rutten (L.M.R.) (1927), p. 410; BEMMELEN 
(R. W. van) (1949a), p. 123. 


LIGUNG SERIES (Formation) (Ligoeng serie) ...... Pliocene 
(E Java). 


BEMMELEN (R. W. van) (1937). Toelichting bij blad 66 (Karang- 
kobar). Geol. kaart van Java, 1/100 000, pp. 24-26. 

Andesitic agglomerates overlying the Pliocene or Upper Mio- 
cene Bodas Series (Formation). On top of the agglomerates follow 
tuffaceous clays, breccias and thin conglomerates. Autochtonous 
plant-remains indicate non-marine surroundings of deposition, 
while the low degree of carbonization indicates a young, possibly 
Upper Pliocene or even Pleistocene age. 

The formation is overlain by young volcanics. 

Type locality : Kali Ligung (river), near the S limit of sheet 
66, long. 109° 36’ 12” E, lat. 7°19’ 25" S. 

Geographical distribution: a strip of 13km length in EW 
direction, W of the type locality. The breadth of the strip varies 
between 1 and 3 km. 


Reference : BEMMELEN (R. W. van) (1949a), p. 606. 


LILINTA BEDS (Group) (Lilintaschichten) 
(Misool). 
WANNER (J.) (1910). Beiträge zur geologischen Kenntnis der 
Insel Misol (Niederl. Ost Indien). Tijdschr. Kon. Ned. Aardr. Gen. 
pp. 483-485. 


According to the original description, the group consists of, 
from below upwards : 

a) Yellow, light and dark grey or blue-grey, clayey, or furry, 
calcitic limestone with intercalations of marl, containing Hamma- 
toceras (Hammatoceraszone, Borum, 1910). 

b) Yellow, brown, grey, reddish or violet, very finegrained, 
sandstones. 

c) Ochre-yellow friable sandstones alternating with grey cal- 
careous sandstones, both containing Aucella and canaliculate be- 
lemnites (Aucellazone). 


s MPWA tices Jurassic 


3 


87 


d) Brown, sandy limestones with green minerals and cana- 
liculate belemnites. 

e) Flaggy or well-bedded limestones with crumbly calca- 
reous shales alternating. Many canaliculate belemnites, pelecy- 
pods: Hibolites boehmi Stolley, B. moluccana Boehm, B. talia- 
butica Boehm (Demu Limestone, Bornm, 1910). 

f) Light and dark-grey marly shales and clay shales with 
Inoceramus and Aucella malayomaorica Krumb. (Lilinta Clay, 
Boerum, 1910). 

In 1931, WANNER adds to this series 2 other formations, the 
Fatjet Shales (Fatjetschiefer) : crumbly greenish, reddish or gray 
shales with Inoceramus and numerous Belemnopsis gerardi, and 
the Inoceramus Limestone (Formation) (After WEBER). 

In the same publication a, b and c are united as the Aucella 
Sandstone (Formation) of Lower Oxford age; d and e are united 
as the Demu Limestone (Formation) (Originally described by 
Boram, 1910, pp. 203, 204) of upper-lower Oxford age; 

f) is described as the Lilinta Clay (Formation) (originally 
described by Boerum, 1910, p. 204); then follow the Inoceramus 
Limestone, while the top is formed by the Fatjet shale (Forma- 
tion) (Fatjettone of Borxm, 1910, p. 202). 

A largely similar section is given in vaN BEMMELEN, 1949a, 
p. 70, from below upward : 

Aucella sandstones: Yellow to grey-white quartzsandstone 
with Aucella, belemnites, ammonites; thickness about 25 m; 

Demu Limestone: Gray bedded limestone and calcareous 
shales with canaliculate belemnites, pectinids; thickness 100 m; 

(Not named): Darkgrey marly limestone with canaliculate 
belemnites, thickness about 25 m (Lilinta-clay ?) and gray bededd 
limestones with inocerams and belemnites (Inoceramus lime- 
stone ?) thickness 25 m; 

Fatjet Shales: Dark gray to green-gray crumbly clay and 
and marly clay shales, with inocerams, canaliculate belemnites, 
Perisphinctes and other ammonites. Much manganese. Thickness 
about 25 m. According to this, idealized, section (from unpublished 
report by WEBER) the total thickness of the group amounts to 
about 200 m. 

The group overlies, possibly with a hiatus, shales and lime- 
stones of liassic and possibly lower Dogger age. It is overlain by 
the Fatjet Limestone (q.v.) of upper Malm to Lower Cretaceous 
age. 
Type locality : Village of Lilinta on the extreme S point of 
the Island Misool, and for the Demu Limestone, the opposite 
lying smaller island of Demu, in the Northern Moluccas. (See map 
in WANNER, 1910, and RUTTEN, 1927, p. 770). 

Geographical distribution : Surroundings of type-locality, and 
the smaller islands S of Misool. 

Diagnostic fossils : see text. 

Litterature : Bornm (G.) (1910), pp. 202-205; Wanner (J.) 
(1931), pp. 592, 593; RUTTEN (L. M. R.) (1927), pp. 770, 771; Bem- 
MELEN (R. W. van) (19490), pp. 70, 71. 
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LILINTA CLAY (Formation) ..................... Jurassic 
See: LILINTA BEDS (Group). 


LINGGOPODO BEDS (Formation) (Linggopodoserie) 
(Java). Pleistocene 
Haar (C. TER) (1934). Toelichting bij Blad 58 (Boemiajoe). 
Geol. kaart van Java, 1/100 000, pp. 40-41. 


Andesitic volcanic products from the old Slamat or Tjopet 
volcanoe (VAN BEMMELEN, 1949a, p. 610) consisting of breccias, tuffs 
and lahardeposits, disconformably overlying the folded Tapak, 
Kalibiuk and Glagah Beds (Formation) in the Bentarsari Basin 
and in the Bumiaju Basin. In the latter they are overlain by even 
more recent volcanics from the Slamat volcano. The composition 
of the formation resembles very much that of the Kumbang 
Beds (Formation) (q.v.), and it is probable, that they are the 
product of the same volcanism in a younger stage. The Linggopodo 
Beds may, according to vaN BEMMELEN, be correlated to the Djem- 
bangan Beds of the central North Seraju Mnts., and the Notopuro 
Beds of the Western ditto, and the Kendeng hills. 

Type locality: Gunung Linggopodo, long. 108°59 27” E, 
lat. 708 30" S. 13 km N of Bumiaju. 

Geographical distribution : An area E of the type locality, 
consisting mainly of the mountain G. Udjung timur, and with 
an EW length of 6, a NS length of 4 km further along the E 
rim of the Bentarsari basin and in a strip of several km length 
E of Madjenang. As they can only be distinguished from the 
Kumbang Beds by their tectonic and stratigraphic position, part 
of the outcrops of the latter may belong to the Linggopodo Beds. 

Diagnostic fossils : none. 


References: HerzeL (W.H.) (1935), p. 39; BEMMELEN (R. W. 
VAN) (1949a), p. 610. 


LINGSING FORMATION (Lingsingserie) ........ Cretaceous 
(Sumatra). 


Musper (K. A. F. R.) (1937). Toelichting bij Blad 16 (Lahat). 
Geol. kaart van Sumatra, 1/200 000, pp. 18-21. 


Black to gray, well bedded slates with strong cleavage across 
the bedding and with some calcareous contents. Intercalations of 
somewhat coarser, possibly volcanic, clastic beds occur locally. 
Red radiolarian chert has been found as detached boulders only, 
but there is little doubt that they belong to the formation. In the 
upper reaches of the Sungai Lingsing (river) green ophiolitic 
basalt and andesite have been found intercalated, representing 
either sills or lavaflows. In one place a limestone intercalation 
has been encountered, stretching over a distance of 6 km from 
the Bukit Sepintiang in SE direction to the A. Saling (river). 
These limestones contain Orbitolina, indicating an upper age limit 
of Cenomanian, possibly L. Cretaceous (Aptian). 

The Lingsing formation possibly overlies the Saling Forma- 
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tion, but complicated tectonics make it impossible to give a definite 
opinion on this subject. Most probably the Lingsing and Saling 
Formation are lateral eguivalents, differing only in facies. They 
are unconformably overlain by the tuffs of the Lahat Formation. 
The thickness may be several thousands of metres, but could not 
be definitely established. 

Type locality: Suangai Lingsing, Gumai Mnts. SW part of 
the Residency Palembang, South Sumatra. Long. 103014 27” 
(0° 19^ W of Meridian of Djambi), lat. 3° 517 S. 

Geographical distribution : Central part of Gumai Mnts., SW 
part of sheet 16 and SE part of sheet 17, geol. map. of Sumatra, 
1/200 000. 

Diagnostic fossils : Orbitolina sp. 

References: Musprr (K.A.F.R.) (1934); BEMMELEN (R.W. 
VAN) (1949a), pp. 661, 667, 670, 671, also fig. 34 op. p. 117. 


POWER RIRIN TUFF MEMBER... dien e our Tertiary 
(Sumatra). 
See: LAHAT FORMATION. 


LUTUT BEDS (Member) (Loetoetlagen) ........... Miocene 
(Java). 
Locally developed miocene conglomerates, forming the base 
of the Merawu Beds (Formation) (q. v.). 


MAHAKAM FORMATION pon... eee sees vie ses Eocene 

(Borneo). 

BEMMELEN (R.W. van) (1949). The Geology of Indonesia, 
vol. IA, p. 138. 

Chiefly clays and shales with coal to an aggregate thickness 
of about 6000 m or more. The formation occurs in the Upper 
Mahakam and Kutai Lakes area. It overlies conformably the 
Kihamhalo Formation (T. a) of which it may be in part a lateral 
equivalent. It is overlain in turn by the Bongan Shales (q.v.), 
whether conformably or disconformably is not indicated. 


MALO MEMBERS ae pps anne sas 3 aa s o Pleistocene 
(Java). 
See: TURI FORMATION. 


MANDUL MARL FORMATION (Mandoel Marls) ... Pliocene 

(Borneo). 

LEUPOLD (W.) & VAN DER VLERK (I. M.) (1931). The Tertiary. 
Leid. geol. Meded., vol. 5, 1931, p. 625, table. 

Soft sandy marls and clays, marl limestone and impure lime- 
stone beds, with much mollusc detritus, corals and smaller fora- 
minifera, but without Lepidocyclina. Below they merge into a 
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sandy clayish, very monotonous formation similar to the Kutai 
Formation (= Balikpapan Layers, g.v.). 

The Mandul Marl Formation is similar to, and probably egui- 
valent with, the Antjam Beds of the Salimbatu Antjam area, 
NE Borneo. They probably represent a marine neritic eguivalent 
of the littoral Tabul Beds (q. v.) and are of T.g (lower Pliocene) 
age. They are conformably overlain by the Tarakan Beds. 

Type locality : Island of Mandul, 30 km NE of Tarakan, off 
the NE coast of Borneo. 

Geographical distribution : Island of Mandul. 


MANGUS:"BED ITN ee oe aa aren A A er ee Neogene 
(Sumatra). 
See: BUKIT ASAM COAL BED. 


MANKABUA MARLS (Formation) (Mankaboea Mergels) 
(Borneo). Oligocene 


LEUPOLD (W.) & VLERK (I.M. van DER) (1931). The Tertiary. 
Leid. Geol. Meded., vol. V, p. 615, table. 


Neritic sediments with Camerina fichteli, indicating a T. c 
(Oligocene) age. No thickness or composition is mentioned. The 
beds are disconformably overlain by the Tempilan Beds, and in 
turn overlie the Seilor Beds. Possibly they are a lateral equivalent 
of at least part of the latter formation. 

The formation occurs in NE Borneo (C. Bulungan - Salimbatu 
Antjam, Tidung area). 


MANUNGGUL FORMATION (Manoenggoel formatie) 
(Borneo). Cretaceous 
Koorroven (W.C.B.) (1935). Het primaire voorkomen van den 

Zuid Borneo diamant, Verhand. geol. Mijnb. Gen. Ned. en Kol., 

Geol. Serie, vol. XI, p. 204. 


This formation disconformably overlies the schists, the Alino 
formation, and the Paniunggan beds, as well as the intruding 
peridotites and granites. 

There are two distinct facies developed, a marine neritic facies 
and a volcanic facies. 

1. Sedimentary facies : well bedded conglomerates and sand- 
stones, followed by clay-stone, marls and limestones. The conglo- 
merates contain elements of all underlying formations e.g. Orbito- 
lina Ist. In a few localities rich faunae of molluscs etc. have been 
found, indicating a Senonian age. (MARTIN, 1889a,b). The fossil 
localities are from the Sungai Besar and the S Pangaringan, in an 
area between 6 and 9 km to the NE of Awangbangkal, and between 
18 and 20 km E of Martapura in SE Borneo. 

2. Volcanic facies: breccia, tuff and lava of porfiritic com- 
position; sometimes dacitic tuffs occur. The volcanics are usually 
strongly altered by limonitisation and hydrothermal action, and 
show a typical red colour. They are sometimes difficult to dis- 
tinguish from the tuffs in the Alino- formation. 
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In the W part of the occurrence mainly the sedimentary facies 
is developed, while in the East the volcanic facies takes the upper 
hand. Interfingering of the facies is visible in many places, in the 
upper part of the formation the volcanic facies tends to take a 
more important part. 

The thickness of the formation is not indicated but must be 
considerable. About 20 km E of Awangbangkal, in the SE side of 
a great anticline, continuous dips of 20-30? NW with a strike of 
SW-NE are indicated over a section of 10 km length. The thick- 
ness must be then at least several thousands of metres. 

Type locality : The village Manunggul (Manoenggoel), 26 km 
ESE of Martapura, SE Borneo. 

Geographical distribution : A large area to the N of the Mera- 
tus Mnts., about 25 km broad in NW-SE direction and more than 
50 km long in SW-NE direction, Martapura district, SE Borneo. 

Diagnostic fossiles: Nerinea cf. requieni d'Orb., Orbitolina 
sp., Sphaerulites sp., Radiolites sp., Nerinea hoosei Martin, N. sun- 
daica Martin, N. sedentensis Martin, Scaphites sp., Acanthoce- 
ras Sp. 


References: Martin (K.) (1889a, 1889b); BEMMELEN (R.W. 
van) (1949), p. 344. 


MARAH BEDS (Marah lagen) ..................... Eocene 

(Borneo). 

VLERK (I.M. van DER) (1929). Groote Foraminiferen van NO 
Borneo. Wetenschap. Meded. Dienst Mijnb. Ned. Indie, n9 9, 
pp. 5-6, table. 

Some thousands of meters of mica sandstone with intercala- 
tions of limestone and marls with larger Foraminifera. The age is 
Upper Eocene (T. b.). The Marah Beds can be correlated with the 
Lower Taballar Marls in the Mankalihat Peninsula (q.v.), and 
with the Tulit Beds in the Tidung Districts. (q. v.). 

Type locality : Marah River (Sungai Marah), Bulungan Area 


NE Borneo. 
Geographical distribution : Salimbatu Antjam-Central Bulun- 


gan area, NE Borneo. 

Diagnostic fossils : None. 

Reference : Lrurorp (W.) and VLERK (LM. v.d.) (1931), p. 615, 
table. 


MARTL-TUEF HORIZONS |... 5... oee wA Miocene 
(Java). 
See: SOUTH SERAJU MIOCENE. 


MARORO FORMATION (Leiformatie van Maroro) 
(Celebes). Cretaceous-Eocene 


ABENDANON (E.C.) (1915). Geologische en Geografische door- 
kruisingen van Midden Celebes, vol. I, p. 820. 
Several thousands of metres variegated shales, with similarly 
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coloured sandstones and conglomerates, as well as limestones and 
calcareous sandstones occurring as intercalations. 

According to de Koning Knyrr (1912) the formation contains 
native copper. Because of this, he introduced the name « Copper- 
shale Formation >, a name also used by REYZER (1918), although 
later authors do not any more mention the occurrence of native 
copper. Pyrite and chalcopyrite are locally common. 

The age of the formation was originally accepted as being 
Cretaceous, although no fossils are mentioned from the formation 
proper. 

REYZER assumed the formation to be stratigraphically equi- 
valent to the so called Volcanic Formation, in which limestones 
are intercalated with Eocene Foraminifera, as well as on one place, 
an Ammonite. The age would therefore range from cretaceous to 
Eocene. 

RuTTEN (1927) has criticized the older data (including those 
of van WATERSCHOOT VAN DER GRACHT, 1914) pointing out that the 
position of the fossiliferous limestones in relation to the Maroro 
and Volcanic Formations was by no means clear. 

BROUWER (1934) has made some observations, which seem to 
prove that the Maroro Formation is equivalent to the Tinombo 
Formation. Like the latter formation, the Maroro appears 
to consist of two separate parts: a lower, cretaceous part, with 
basaltic submarine volcanics, and an upper, eocene part, with 
andesitic extrusives. The parts are separated by an unconformity. 

Type locality : Maroro Mnts, near Palopo, C. Celebes. 

Geographical distribution : Idem. 

References: Koning Knyrr (J. de) (1912); (1914); REYZER 
(J.) (1918), pp. 157-168; WATERSCHOOT VAN DER GRACHT (W. van) 
(1914) (1915); RUTTEN (L.M.R.) (1927), pp. 612, 613, 616, 618, 621, 
622, 623, 629, 633; Brouwer (H.) (1934); BEMMELEN (R. W. van) 
(1949a), pp. 66, 78, 426, 427. 


MARTAPURA LAYERS (Formation) (Martapoeralagen) 
(Borneo). Pliocene 
LEUPOLD (W.) & VLERK (I. M. van DER) (1931). The Tertiary. 

Leid. Geol. Meded., vol. V, table. 

Undefined sediments, of upper pliocene (T. h.) age. No other 
reference could be found. According to the table the formation is 
overlying the Assem Layers, likewise not closer defined. 


MATANO BEDS (Formation) (Matanolagen) ..... Cretaceous 

(Celebes). 

KoornovEN (W.C.B.) (1930). De geologie van het Maliliterrein 

(Midden Celebes). Jaarb. Mijnw. Ned. Indie, Verh., III (1932). 

Overlying peridotites of unknown age, the Matano Beds 
consist of a sedimentary series separated into the Lower and the 
Upper Matano Beds (Members). 

Upper Matano Beds (Member): Unstratified massive lime- 
stones, recrystallized and with patches of calcite. 
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Lower Matano Beds (Member) : Well stratified limestones, 
marls, cherts, grey limestones with intercalations of brownred or 
chocolate coloured, calcareous or siliceous shales. Locally, espe- 
cially near the base, red, or sometimes green radiolarian cherts 
occur .The upper member of the Lower Matano Beds forming 
a transition to the Upper Matano limestones, is a more massive 
dolomitic limestone with gray, bluish gray, sometimes red chert 
nodules, mostly not larger than the size of a fist. 

D following section is described from Soroako (going down- 
ward) : 

l. Strongly recrystallized limestone, at least 200 m thick: 

Upper Matano. 


2. Recrystallized limestone and chert. 

3. ah limestone with chocolate coloured marly 
shales. 

4. Bedded limestones and gray marly shales with streaks and 
nests of red chert. 

5. Red, also gray, marly shales with suture lines due to 
pressure, and lenses of mottled limestones. Some schistose 
limestones. 

Horizons 2-5 belong ot the Lower Matano Beds. Thickness 
totalling 350 m. 
Fault. 


6. Red clay shale (fossil deep sea silt ?) (Lower Matano Beds). 

7. Mylonitized serpentines. 

8. Peridotite. 

Two different kinds of chert can be distinguished. The first 
type is a radiolarian chert, occurring as thin streaks or lenses, 
either directly on the serpentine, or intercalated in the basal part 
of the Lower Matano Beds. These are primarily radiolarites. 

The second type is formed by nodules of secondary chert, 
occurring exclusively in dolomitic limestones at the top of the 
Lower Matano Beds. Van BEMMELEN suggests that the Matano 
Beds are in a tectonically abnormal position on the peridotites. 
They are separated from the latter by a mylonitized zone, 
resembling the sole of a nappe (1949a, p. 414). Foraminifera indi- 
cate a cretaceous age. 

Other name : Kalkhoornsteen-formatie. 

Type locality: Shore of Lake Matano, Verbeek Mountains, 
SE Celebes. 

Geographical distribution : Verbeek Mnts, between Malili and 
Lake Matano. 

Diagnostic fossils : Globigerima bulloides d'Orbigny; G. cre- 
tacea d'Orb.; Globigerinella aequilateralis (Brady). 

This is a rather suspect fauna, and it would be a good idea 
if the determinations would be re-evaluated in the light of modern 
knowledge of smaller Foraminifera, as they date from 1915. 

In 1925, VAN DER VLERK determined: Globigerina linneana 
d'Orbigny, which is later identified as: Globotruncana canalicu- 
lata indicating a Cretaceous age. 


Reference : BEMMELEN (R. W. van) (1949a), p. 414. 
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MEFA BEDS (Formation) (Mefa Tuffite) ........... Jurassic 
(Buru). 


Hummer (K.) (1923). Die Oxford Tuffite der Insel Buru und 
ihre Fauna, Palaeontographica, Suppl. 4. 


Volcanic ashes deposited in marine surroundings, with a cal- 
careous cement and containing lapilli up to pea-size. They are 
very fossiliferous. They are correlated with the Sasifu Beds and 
may be identical. 

Type locality: Village of Mefa, on the S coast of Buru, 
Moluccas. 

Geographical distribution : A strip of about 10 km long, in SN 
direction N of Mefa. The distribution is actually insufficiently 
known. 

Diagnostic fossils: Rhynchonella arolica mefaensis Hummel; 
Terebratula rollieri-buruica Hummel; Phylloceras galoi Boehm; 
Ph. insulare Waagen; Perisphinctes burui Boehm; Oppelia flexuo- 
sa disca Quenstedt; Harpoceras (Trimarginites) trimarginatum 
Wepf. 


References : RUTTEN (L.M.R.) (1927), pp. 744, 745; WANNER (J.) 
(1931), p. 589; SLuts (P. van DER) (1947); UMBGROVE (J.H.F.) (1935), 
p. 136; BEMMELEN (R. W. van) (1949a), p. 453. 


MELAWI GROUP (Formation) (Melawigroep) .... Paleogene 
(Borneo). 


ZEYLMANS VAN EMMICHOVEN (C.P.A.) (1939). De geologie van 
het centrale en oostelijk deel van de Westerafdeling van Borneo. 
Jaarboek Mijnwezen Ned. Oost Indie, Verhand., pp. 102-109. 


This formation, which is also indicated as Melawi Layers, 
Melawi Facies (VAN BEMMELEN, 1949a, pp. 127, 332), is characterized 
by a great variety of clastic sediments, changing rapidly both in 
vertical and horizontal directions. 

Two members have been distinguished : a lower member or 
Melawi Formation proper, and an upper member, called the 
Lebang Claystone (Member) (Lebang kleisteen). The changes in 
lithology mainly occur in the lower member, while the Lebang 
Claystone may be recognized over large distances, and provides 
a kind of stratigraphic zone. 

The following sediments compose the Melawi Formation : 
Clayshales and sandstones (main components), marls, calcareous 
sandstones, sandy limestones and intercalations of lignite and 
plant remains. 

The Lebang Claystone member consists mainly of clay-shales, 
but contains intercalations of arkose-sandstone and sandy marls. 
Red colours are characteristic for this member. 

Towards the East the facies of the formation becomes 
increasingly sandy, and in the eastern part of the Melawi Basin 
it is developped as cross-bedded sandstones with ripple-marks, 
to pass eventually into the Plateau Sandstone Formation. The 
upper part of the Melawi is therefore the lateral equivalent of 
this formation. A similar passage may be observed going from 
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S to N, and in the Madi highlands (a submarine ridge during the 
sedimentation ?) the Tertiary is represented by the Plateau 
Sandstone only. Towards the W (near Sintang), the facies becomes 
increasingly calcareous (Ingar Facies, developed along the S 
Ingar), but passing upwards in blood-red, yellow-spotted clay- 
stones (Lebang Claystones). These are again observed to pass 
gradually into the Plateau Sandstones. 

It must further be mentioned that the formation overlies the 
underlying crystalline strata of the Schwaner Mnts with a basal 
conglomerate, which also strongly varies in thickness and compo- 
sition: in the Sungai Mentatai the thickness is 100 m and the 
development arkose-sandstones; while in the S Serawai the 
thickness is 500 m and the composition is coarsely conglomeratic. 

The total thickness of the formation may attain 4 500-9 700 m; 
the section along the Sungai Mentatai (Z. van EMMICHOVEN, 1939, 
fig. 7) shows a total thickness of 2350 m. 

The formation contains a typical fauna, indicating sedimen- 
tation in littoral-neritic surroundings: Arca (Barbatia) mela- 
viensis Martin; Corbula dajacensis Krause; Cyrena (Batissa) 
subrotunda Krause; C. (B.) subtrigonalis Krause; Melania mela- 
viensis Martin; Paludomus crassa Krause; P. gracilis Krause; 
Septifer cf. denticulatus Lamarck. 

[Krause (P.G.) (1897). Ueber tertiäre, cretaceische u. ältere 
Ablagerungen aus West Borneo, Samml. geol. Reichsmus. Leiden, 
vol. V, p. 169; and MARTIN (K.) (1898), Die Fauna der Melawi- 
gruppe, etc., Samml. geol. Reichsmus. Leiden, vol. V, p. 257, 
passim]. 

In the continental deposits some mammalian teeth were 
determined by STROMER (1931) such as Choeromorus sp. and 
Anthracotherium sp. Originally these fossils were considered to 
indicate a lower tertiary age, but Anthracotheriidae seem to occur 
in the Upper Tertiary of India, so that a larger collection of fossils 
has to be studied before a definite age can be given to the deposits. 

The Formation overlies unconformably the folded Mesozoic, 
and has been accorded a Lower Tertiary age (Eocene & Oligo- 
cene). 

It is overlain conformably by the Plateau Sandstone Forma- 
tion which is, actually, a lateral equivalent of the upper part of 
the Melawi Formation, and unconformably by holocene river- 
deposits. 

Type locality : The formation is called after the Melawi River, 
a branch of the Sungai Kapuas, and which runs over a distance of 
about 200 km through the formation in the direction of the strike 
(Melawi Basin). Type sections are not given, as the facies changes 
too rapidly. The sections on fig. 7, Z. VAN EMMICHOVEN, 1939, give 
an impression of the development in the Eastern part of the 
basin. 

Geographical distribution: The formation occupies a large 
area W, SW and S of the Madi Highland in Central W Borneo. 
The area is divided into two parts by the S Kapuas: a smaller 
western part of about 100 km in EW direction, and about 50 km 
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(Melawi, continued) 


in NS direction: and a larger Eastern part of about 200 km in 
EW and 60 km in NS direction. The first -mentioned area is N 
of the village Sanggau, the second E of the village Sintang. 


Reference : BEMMELEN (R.W. van) (1949a), pp. 127, 332; fig. 37. 


MELIAT SANDSTONE (Formation) (Meliat zandsteen) 
(Borneo). Miocene 


VLERK (I. M. van DER) (1929). Groote Foraminiferen van NE 
Borneo, Wet. Meded. Dienst van de Mijnb. Ned. Indie, n? 9, p. 6, 
table. 


Probably originally used by W. Leurorp in an unpublished 
report. The formation is of Miocene (Upper Aquitanian - L. Burd.) 
age. Elsewhere the sandstones pass into limestones with Lepido- 
cyclina sumatrensis Brady (Sumatrensis-limestones). 

The beds overlie the Upper Naintupo beds, and are overlain 
by coal beds (« Glanskool-formatie »). No other particulars are 
available. The name does not seem to be used elsewhere. 

Type locality : Sebuku area, NE Borneo (Indonesian- I 

Geographical distribution : As type locality. 


MENENGTENG-CANYON LAYERS (Formation) ... Pliocene 
(Java). 


Obsolete term for fossiliferous beds exposed in the Tji 
Menengteng near Waled, Tjirebon, W Central Java. Martin 
(Samml. d. geol. Reischmus. Leiden, serie 1, Bd. VI, 1900), des- 
cribes the molluscan fauna (54 % of recent species) and assumes 
a Pliocene age. (See also Samml. geol. Reischmus. Leiden, Beil. 
Bd. 1919, pp. 29, 131, 132; and Cheribonian Stage, in OosriNGH's 
Molluscan Stratigraphy of the Neogene). 


Reference : ZWIERZYCKI (J.) (1913), p. 113; Oostinca (C. H.) 
(1938), p. 514. 


MENGGER HORIZON (Formation) (Menggerhorizont) 
(Java). Pleistocene 


Haar (C. TER) (1934). Toelichting bij Blad 58 (Boemiajoe), 
Geol. kaart van Java, 1/100 000, pp. 32-40. 


Lightgray tuffs and tuff-sandstones, with intercalations of 
conglomerates and thin stringers of magnetite-sand. The Forma- 
tion is 150 m thick, and forms a distinct topographical ridge. It 
overlies the Kaliglagah Beds conformably, and is in turn confor- 
mably overlain by the Gintung Beds. (q. v.). The Mengger Horizon 
(Formation) forms the lower limit of the Pleistocene deposits in 
the sheet Bumiaju of the geol. Survey. It possibly contains the 
Upper Vertebrate Zone (Obere Wirbeltierhorizont) of von Kor- 
NIGSWALD, the fauna of which was only found in the shape of 
rolled fragments in some small rivers that cut in their upper 
reaches through the Mengger Formation. 
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Van BEMMELEN, 1949, correlates the Mengger Horizont with 
the Middle Damar Beds of the Western Kendeng Mnts (q. v.), 
which also mainly consist of volcanic deposits. 

Type locality: Gunung Mengger, near the village Tjissaät, 
10 km NNW of Bumiaju, long. 108° 58/27" E, lat. 7° 10 30" S. 
Good outcrops are found in the river Tjisaät, border between W 
and C. Java. 

Geographical distribution : Area of about 6 sq. km around 
G. Mengger forming a more or less continuous ridge around the 
synclines of Tjisaät, and between Tjitjatjaban and Kali Pemali, 
sheet 58, 1/100 000, Java geol. Surv. 

Diagnostic fossils: For Fauna of Upper Vertebrate Horizon 
see: Kaliglagah Beds (Formation) 


Reference : BEMMELEN (R.W. van) (1949), p. 607. 


MENKRAWIT BEDS (Menkrawit lagen) .......... Miocene 
(Borneo). 


VLERK (I.M. v.d.) (1929). Groote Foraminiferen van NE Bor- 
neo, Wet. Meded. Dienst van de Mijnb. Ned. Indie, n° 9, pp. 10, 12. 


Fossiliferous beds, mainly marls and clays, which according 
to VAN DER VLERK, are to be correlated with the « glanscoal » else- 
where in NE Borneo, and of Upper Miocene age (Upper Ter- 
tiary £) according to author. The presence of Flosculinella bon- 
tangensis, however, indicates T. e,-f, (Burdigalian) age. No other 
data are available at present. 

Type locality : Sungei (— river) Menkrawit, Mankalihat pe- 
ninsula, NE Borneo. 

Geographical distribution : As type locality, Sankulirang Bay 
area, NE and E Borneo. 

Diagnostic fossils : Lepidocyclina flexuosa Rutten; L. rutteni 
van der Vlerk; L. acuta Rutten; L. bonarelli (Provale); L. talaha- 
bensis van der Vlerk; Miogypsina thecidaeformis Rutten; M. poly- 
morpha Rutten; Alveolinella (— Flosculinella) bontangensis Rut- 
ten; Trillina howchini Schlumberger. 

Molluscs have been described by Berets (1941). 


Comments from B. P. M. : 

The diagnostic fossils mentioned indicate that both T. f2-3 
and T. f1 are represented by these beds at the type locality. 

Lepidocyclina rutteni van der Vlerk, L. talabahensis van der 
Vlerk and Miogypsina polymorpha are considered as guides for 
T. £2-3. 

Flosculinella bontangensis indicates a T. f 1 age, although the 
possibility of a misidentification of Flosculinella borneensis, a 
T. f 2-3 index foram, cannot be ruled out. 

Trillina howchini thus far has not been found in strata 
younger than T. f1, and occurs throughout the T. e. sequence, 
if facies conditions are favourable. 


Reference : BEMMELEN (R.W. van) (1949a), I, p. 141; BEETS (C.) 
(1941), pp. 1-219. 


7 Malayan 
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MENTAWIR BEDS (Member) (Mergel u. Kalkstein v. Sungai 
Mentawir)u Je ee UE on En NA oe Miocene 
(Borneo). 


Rutten (L.M.R.) (1914). Neue Fundstellen von tertiaeren Fo- 
raminiferen in Ost Borneo, Sammlg. Geol. Reichs mus. Leiden, 
vol. IX, Ser. 1, pp. 326-336. 

This stage is united with the Gelingseh Beds (Member), resp. 
as Lower Balikpapan and Upper Balikpapan Layers (Members), 
to one Formation, the Balikpapan Layers (Formation) by LEUPOLD 
and VAN DER VLERK (1931, table) (qa. v.). 

The name may be considered to be obsolete. 


MENUBAR MARL MEMBER (Menoebar Mergels) .. Pliocene 
(Borneo). 


LEUPOLD (W.) & Van DER VLERK (I. M.) (1931). The Tertiary. 
Leid. Geol. Meded., vol. 5, 1931, table. 

Undefined Equivalent of the upper part of the Sangkulirang 
Marl Formation (q. v.). 


MENURAN LAYERS (Formation) (Menoeran lagen) . Pliocene 
(Java). 


BEMMELEN (R.W. van) (1938). De Ringgit-Beser, Nat. Tjidschr. 
van Ned. Indie, vol. XCVIII, pp. 171-194. 

Globigerina-bearing tuff-marls and radiolaria-bearing clay- 
marls, possibly a facies of the Patjalan Limestone (q. v.). 

Type locality: Menuran, halfway between Bondowoso and 
Situbondo, N part of East Java. 

Geographical distribution : Area of about 10 square km 
around type locality only. 


Reference : BEMMELEN (R. W. van) (1949a), p. 552. 


MERAPI BEDS (Merapi lagen) ............. Upper Miocene 
(Sumatra). 


See: BUKIT ASAM COAL BEDS. 


MERAWU BEDS (Formation) (Merawoe serie) 
(Java). 


BEMMELEN (R.W. van) (1937). Toelichting bij Blad 66 (Karang- 
kobar), Geol. Kaart van Java, 1/100 000, pp. 11-13. 


A flyschlike series of conglomerates, containing milky quartz 
and Lepidocyclina limestone, andesitic tuff and basalt, at the base, 
(only developed in sheets 73-74), followed by quartzsandstones, 
claystones and Globigerina marls. The sandstones contain biotite, 
turmaline, rutile, etc.; it is clear that the Merawu Beds overlie 
unconformably the metamorphic Pretertiary from which these 
minerals must have been derived. 

In the upper parts of the series the conglomerates disappear, 
and the beds are composed of thin-layered sandstones, calcareous 
sandstones, and marly claystones, with ripplemarks, worm-tracks 


HEEN. Miocene 
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and hexagonal shrinkage fissure patterns, indicating a « wadden » 
like surrounding of deposition, and much resembling the 
« Flysch » facies of the alpine region. It is a typical syn-orogenetic 
facies. Layers of dacitic and liparitic tuffs occur in many levels, 
while coarse andesite tuffs and lahar-breccias occur in the area 
SE of Kali Merawu. Basalts of Penjatan age were intruded as 
sills, dikes, necks and bosses in the Merawu beds. The basal beds 
of the Merawu Series are in some places developed in a cal- 
careous-conglomeratic facies : 

1. The Sigugur Limestone (Member). Limestone reefs occurr- 
ing near the village Sigugur (long. 109° 32’ 52" E, lat. 7°11’ 45" S). 
The limestone reaches a thickness of several hundreds of meters, 
and contains foraminifera Spiroclypeus, indicating a T. e. age. 
They rest disconformably on the folded Eocene. 

2. The Lutut Beds (member) (Loetoet lagen). Conglomerates 
with boulders of Camerina and Discocyclina-limestones, sand- 
stone, volcanic effusives, silicified slates, and coal. Intercalated in 
the conglomerates are beds of calcareous quartzsandstones and 
black marly shales. The latter contains Lepidocyclina ferreroi, 
Miogypsina sp., Spiroclypeus cf. leupoldi, indicating a T.e age 
for the formation. The beds occur in the Kali Lutut, at long. 
11099 27" E, lat. 7910" S. The distribution of both basal formations 
is quite local. The foraminifera contained in the upper, flysch- 
like part of the Merawu Beds indicate a T.f age: Katacyclocly- 
peus annulatus Martin has been found in a single locality. The 
thickness of the beds cannot be ascertained, because of the com- 
plicated folding. It must be at least several hundreds of meters. 

They are conformably overlain by the Penjatan Beds (q.v.). 

Type locality: Kali Merawu, in the SE corner of sheet 66, 
long. 109° 43” 27” E - 109° 46' 52" E; lat. 7°17 S - 7019 30" S. 

Geographical distribution : On sheet 66 in a strip of 3-5 km 
broad and about 50 km long running as a circle-segment from 
the SE to the NW corner of the sheet. In general, the beds occur 
in the Eastern part of the N. Seraju Mnts of N. Central Java, 
S. of Pekalongan-Semarang. 

Diagnostic fossils : See text. 

References : BEMMELEN (R. W. van) (1941), pp. 20-24; BEMME- 
LEN (R. W. van) (1949a), pp. 604, 605. 


MERGELS VAN DE SOENGAI MESALAI ......... Tertiary 
(Borneo). 
See: MESALAI MARLS (Formation). 


MERGEL UND KALKSTEINE VON SUNGAI MENTAWIR 
(Borneo). Miocene 
See: MENTAWIR BEDS. 


MESALAI MARLS (Formation) (Mergels v. S. Mesalai) 
(Borneo). Oligo-Miocene 
VLERK (I.M. van DER) (1929). Groote Foraminiferen van NE 

Borneo. Wet. Meded. Dienst Mijnb. Ned. Indie, No. 9, p. 5. 
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Globigerina marls without larger Foraminifera according to 
VAN DER VLERK, overlying the Tempilan beds of Oligocene age, 
and overlain, partly merging into, the Upper Aguitanian Naintupo 
beds. 

Type locality: Mesalai River, Sebuku area, NE Borneo 
(v. BEMMELEN, 1949, Mesaloi). 


Geographical distribution : See type locality. 
Reference : BEMMELEN (R. W. van) (1949a), I, p. 141. 


MICA-QUARTZ BRECCIA FORMATION (Micakwartsbreccie) 
(N Sumatra). Oligocene ? 


OPPENOORTH (W.F.F.) en Zwrerzycri (J.) (1917a). Verslag over 
het onderzoek der tertiaire petroleum terreinen in de onderaf- 
delingen Bireuen, Lho Seumawe, en in een gedeelte van Lho 
Soekon, ter Noordkust van Atjeh (Atjeh I). Jaarb. Mijmw. Ned. 
Oost Indie, Verh. I (1918), pp. 216, 217. 


Basal conglomerate of the tertiary series, unconformably over- 
lying the folded Paleozoic and Mesozoic. 

The lower part is a coarse polymict breccia, containing slate, 
Schist, quartzite, quartz, etc.; sometimes, when overlying granites, 
an arkose. Upward the conglomerate passes into sandstones, 
mainly composed of angular quartz and mica. Very locally fine- 
grained sediments are intercalated, as well as calcareous beds. 
Cross-bedding is typical. Plant remains and very thin layers of 
lignite are common constituents. In the upper part badly pre- 
served molluscan remains have been encountered. Locally the 
upper part is developed as reef-limestone. The thickness is varia- 
ble, as may be expected, the max. thickness may be about 500 m. 
The formation is overlain, and possibly passes laterally into, 
the Mica-sandstone formation (q. v.). 


Remarks from FRyLINCK. In reality there is soon need for 
simplifying the duplicative names because it is clear that this 
N Sumatra: mica Sandstone formation is only an Upper, some- 
what younger part of the Basal Quartz Breccia formation, which 
is not to be separated from the WC Djambi and Lahat Quartz 
Sandstone either form. or member. 


Type locality : No type locality is indicated. 


Geographical distribution : Along the pre-tertiary mountain- 
range, and in the core of several anticlines in N and NW Atjeh 
and in E Atjeh. 


Diagnostic fossils : ? Discocyclina sp. (in limestone lense). 


References : Horn (C. W. A. P't.) (1919), pp. 179-180; Zwier- 
ZYCKI (J.) (1919), pp. 235, 236; Lomuyzen (H.J. van) (1921), pp. 
65, 66; Taverne (N. J. M.) (1921), pp. 171, 172; RUTTEN (L. M. R.) 
(1927), pp. 406-415; BEMMELEN (R.W. van) (1949), Tabl. 29 on p. 112, 
and p. 122, fig. 35 on p. 123; BEMMELEN (R. W. van), ZWIERZYCKI 
(J.) (1936), p. 160. 
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MICA-SANDSTONE FORMATION (Micazandsteen) 
(N Sumatra). Oligo-Miocene 


OPPENOORTH (W.F.F.) en Zwrerzycri (J.) (1917a). Verslag over 
het onderzoek der tertiaire petroleumterreinen in de onderafd- 
elingen Bireuen, Lhoseumawe, etc. (Atjeh I). Jaarb. Mijnw. Ned. 
Indie, vol. XLVI, Verh. I (1918), pp. 218-220. 


Finegrained quartz-sandstones with mica and clay. Cement 
may be carbonatic, locally the quartz content may diminish and 
the rock pass into a sandy limestone. The colour is grey to brown. 

In several places in N. Atjeh, the base is formed by calca- 
reous sandstones with Camerina, which may attain a thickness 
of 14 m. Elsewhere the sandstones contain carbonized remains of 
plants, and even thin beds of lignite. Ripplemarks occur, indicat- 
ing deposition in shallow littoral conditions. The thickness is 
strongly variable, max. 400 m. along the Kr. Beuroesa (river), 
to 600 m in Langkat (NE Sumatra). The formation overlies (or 
passes into) the Mica-quartz Breccia Formation, except in the 
district Langkat (East coast of Sumatra), where it overlies the 
Carbonaceous Marl Formation. It is everywhere overlain by the 
Black Clay Formation. 

As the mica sandstone formation is a generally transgres- 
sive unit, the age may probably vary from locality to locality. 
In the very North (Atjeh I) its base is formed by Nummwulitic 
limestones, indicating an Oligocene age. Elsewhere the reefli- 
mestones in the underlying Mica-quartzbreccia formation contain 
Oligocene Camerina, while Lepidocyclina is locally found in 
the Mica-sandstone formation, indicating a (Lower?) Miocene 
age. The rarity of fossils makes it impossible, however, to give 
exact age indications. 

Type locality: No type locality is mentioned. Along the 
Kr. Beurusa (N. Atjeh) the section appears to have been studied 
best. ' 
Geographical distribution : Numerous isolated outcrops in 
Atjeh, Gajolands, and Langkat, N. Sumatra. 


References : Horn (C. W. A. Pt.) (1919), pp. 179, 180; ZWIER- 
ZYCKI (J.) (1919), pp. 235, 236; Lomuyzen (H.J. van) (1921), pp. 
65, 66; Taverne (N. J. M.) (1921), pp. 171, 172, RurrEN (L. M. R.) 
(1927), pp. 406-415; BEMMELEN (R.W. van) (1949), Table 29 of 
pp. 122, 123. 


MITING LIMESTONE (Formation) (Miting Kalke) 
(Buru). Upper Cretaceous 


WANNER (J.) (1922). Geol. Ergebnisse der Reisen K. Deningers. 
Beitr. zur Geol. von Buru. Palaeontographica, Suppl. IV, pt. III, 
3, pp. 59-112. 


Red and grey limestones and marls, containing smaller fora- 
minifera. These layers closely resemble deposits on Ceram. 
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They overlie the Kartina limestones of Jurassic age, and are 
overlain by Eocene sediments. 

Type locality : Miting, Island of Buru, Moluccas. 

Geographical distribution : Not known, type locality only. 

Diagnosite fossils: Globigerina cretacea d'Orbigny; Globo- 
truncana canaliculata (Reuss); Pseudotextularia globulosa (Eh- 
renberg). 


Reference : RUTTEN (L. M. R.) (1927), p. 746; BEMMELEN (R. W. 
VAN) (1949a), I, p. 453. 


MUARADJAWA LAYERS (Formation) (Moeara Djawa Schich- 
fen): «vt dan darmi. Atem ii ders uti ee Miocene 
(Borneo). 


JETZLER (H.) (1916). Das Oelfeld Sanga Sanga in Kutai. Zeitschr. 
f. pract. Geol, Heft 4, p. 83. 


Sandstones and clay, correlated with the Mentawir Beds 
(q. v.); name is obsolete. 

Type locality : Muaradjawa, near Samarinda, coastal region 
of Kutai, E Borneo. 

Geographical distribution : As type locality. 


Reference: VLERK (I.M. van DER) & UMBGROVE (J.H.F.) 
(1927), table. 


MUNDU FORMATION 
(Java). 


BEMMELEN (R.W. vaN) (1949). The Geology of Indonesia, 
vol. IA, pp. 586, 590. 

See: Globigerina Marl Formation (of B.P.M.). 

Globigerina marls to a thickness of 200 m. At the base occurs 
a 5-10 m thick bed of diatomaceous marls. 

According to van BEMMELEN (1949, p. 590) the Mundu For- 
mation may be correlated with the lower part of the Upper Kali- 
beng Formation, or with the Lower part of the Damar Formation; 
the pee would then be Upper Pliocene. No fossil evidence is 
offered. 


KA WEAR dei seid VA LEN oa re Pliocene 


The formation overlies conformably the Ledok Formation and 
is in turn overlain by the Turi Formation. 

Type locality : Probably the river Mundu 100 km SE of Rem- 
bang, N. Java. 

Geographical distribution : Tjepu anticlinorium, probably also 
in South part of the adjacent Rembang anticlinorium, a range 
of hills between Demak, 30 km E of Semarang, to the island of 
Madura, over an E-W distance of about 200 km, with a greatest 
breadth of 60 km between Rembang and Tjepu: N. Java. 

Diagnostic fossils : Not mentioned. 


Reference : BEMMELEN (R. W. van) (1949b), pp. 33-34. 
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NAINTUPO BEDS (Formation) (Naintoepolagen) Oligo-Miocene 
(Borneo). 


VLERK (I. M. van DER) (1929). Groote Foraminiferen van NO 
Borneo. Wet. Meded. Dienst Mijnbouw Ned. Indie, No. 9, pp. 5, 6. 


According to LEUPOLD & vaN DER VLERK (1931, pp. 625-626) 
Upper- and Lower, Naintupo Beds (members) may be distin- 
guished. The Upper Naintupo (member) consists of a close alter- 
nation of well-stratified clay-sandstones and shales with Eule- 
pidina but without, Miogypsinae. The Lower Naintupo (member) 
consists of clays, marls and limestones with large numbers of 
Lepidocyclina dilatata, the microspheric form of which attains 
sizes of about 8 cm in diameter, sometimes forming lumachelles. 
The thickness is from 500 to 700 meters. 

The series is overlain by the Meliat sandstones, and in turn is 
overlying the Mesalai marls. 

Type locality: Naintupo, Tidung area, District of Sebuku, 
NE Borneo. 

Geographical distribution : Tidung area (Tidoengse landen). 

Diagnostic fossils : 

Lower Naintupo Beds: Lepidocyclina (Eulepidima) atuber- 
culata v.d. Vlerk; L. bonarelli (Provale); L. (Eulepidina) dilatata 
Michelotti; L. subandii Van der Vlerk; Spiroclypeus tidoengensis 
Van der Vlerk; S. wolfangi Van der Vlerk; S. yabei Van der 
Vlerk. 

Upper Nantupo beds : L. flexuosa Rutten; S. leupoldi Van der 
Vlerk; .S. wolfgangi Van der Vlerk. 


Reference: Lruporp (W.) & VLERK (I.M. van DER) (1931), 
pp. 625-626, table. 


NAMBO FORMATION (Nambo Jura) .............. Jurassic 
(Celebes). 


Loczy (L. von) (1934). Geologie van N. Boengkoe en het 
Bongka gebied tussen de golf van Tomini en de Golf van Tolo 
in Oost Celebes. Verh. Geol. Mijnb. Gem. Ned. em Kol. Geol, 
serie vol. X, pp. 248-249. 


Grey, sandy marls and limestones, strongly bituminous. The 
formation is rather insufficiently defined. SCHAADT, as a collabo- 
rator in the above cited paper, «identified » the formation with 
the « Nambo Jura of Loewoek (Luwuk) ». However, this refer- 
ence could not be traced. The formation contains questionable 
fragments of Inoceramus and Belemnites. The formation occurs 
in numerous small outcrops in the tectonically strongly disturbed 
area NW of Kolo-kolo, northern East Celebes. 

Name is obsolete, may be discarded. 
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NANGULAN BEDS (Group) (Nangoelan lagen) ..... Eocene 
(Java). 


VERBEEK (R. D. M.) & Fennema (R.) (1896). Geol. beschrijving 
van Java en Madoera, pp. 330-334, 903-907. 


Limestones, clays, marls and sandstones with a neritic-littoral 
facies and intercalations of lignite. 

Recent studies (MARTIN, 1915, 1931; DouviLLE, 1912; OPPE- 
NOORTH & GERTH, 1929) have established a subdivision in three 
Formations : 


The lowest formation is called the Axinea-beds (formation). 
They consist of sandstones with intercalations of lignite, overlain 
by littoral sandstones with numerous Pelecypods, among which 
Axinea dunkeri is prominent. The sediments clearly represent a 
littoral facies with a transgressive tendency. The mineral com- 
position, according to OPPENOORTH, points to a derivation from an 
uplifted mainland with the same composition as the pre-tertiary 
schists which occur in the Djiwo-Hills nearby. Visible thickness 
40 m. 

The next formation is called the Djogjakartae-beds (forma- 
iion) sandy marls, sands and clays, with many calcareous con- 
cretions, and a rich fauna of larger Foraminifera and Gastropoda. 
The characteristic fossil is Nummulites djogjakartae Martin. 
Thickness 60 m. 

The top unit is called the Discocyclina beds (formation) con- 
sisting of marls and limestones without concretions, and with 
volcanic tuff-beds and arkose-sandstones increasingly intercalated 
towards the top ,indicating a progressive tendency to regression. 
Discocyclina occurs so numerous that entire layers are composed 
of this foraminifer. Typical is D. omphalus. Thickness 200 m. The 
age of the entire group is Upper Eocene (Yaw stage of Burma, 
or T. b). 

The Eocene layers are disconformably overlain by Miocene 
andesites, marls and coralline limestones of Burdigalian age. 


See remarks from B.P.M. : Djiwo layers. 


Type locality and geographic distribution : Village Kalisongo 
near Nangulan, about 20 km West of Djogjakarta, Central Java. 

A. broadly anticlinal structure with the Eocene in the centre 
and Miocene on top is cut by the River (Kali) Progo and its 
tributaries. The outcrops of Eocene are mainly in the beds of 
the North flowing tributaries. 

Diagnostic fossils : Axinea Beds: Axinea dunkeri Boettger; 
Cardita hillegondae Martin; Corbula semitorta Boettger; Arca 
molengraaffi Martin; Ancilla songgoensis Martin; Strepsidura 
songgoensis Martin; Cerithium songgoense Martin. 

Numerous Gasteropoda, affiliated with those from the Eocene 
of the Paris basin. 

Djogjakartae Beds: Camerina djogjakartae Martin; C. vre- 
denburgi Provale; C. bagelensis Verbeek; Discocyclina javana 
(Verbeek); D. dispansa (Sowerby). 

Numerous gasteropoda described by Martin (1915, 1931). 
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Discocyclina Beds: Discocyclina javana (Verbeek); D. dis- 
pansa (Sowerby); D. fritschii (Douvillé); D. omphalus; Camerina 
bagelensis (Verbeek); C. nanggulani (Verbeek); Pellatispira Sp. 


References: Martin (K.) (1915), pp. 107-222; Martin (K.) 
(1931), pp. 1-56; Douvırı£ (H.) (1912), pp. 279-294; OPPENOORTH 
(W.F.F.) & GERTH (H.) (1929); LeuPorp (W.) & VLERK (I. M. van 
DER) (1931), p. 634; BEMMELEN (R. W. van) (1949a), p. 105. 


NGANDONG LAYERS (Formation) ............. Pleistocene 
(Java). ; 
Terrace-deposits of Solo-River (C. Java) near Ngandong, 
N of Ngawi. 
See: KENDENG BEDS (Group). 


NGEMBAK LAYERS (Formation) (Ngembak Schichten, Schich- 
Jen VOD NG Cs DEE EE eran BAS Miocene 
(C. Java). 


MARTIN (K.) (1887). Samml. geol. Reichsmus Leiden, series I, 
vol. III, pp. 329-330. 


Marine fossiliferous sediments found in a drill-hole near 
Ngembak near Semarang, C. Java, at a depth of 104-112 m. The 
molluscan fauna is regarded by Martin as belonging to the older 
Miocene. 


The name is ill-defined and may be considered as obsolete. 
Reference : MARTIN (K.) (1919), pp. 135, 145. 


NGLARANGAN LAYERS (Formation) (Nglaranganlagen) 
(Java). Miocene 


See: SOUTHERN MOUNTAINS MIOCENE (Series). 


NGRONAN MEMBER (Ngronan Horizonz) ...... Pleistocene 
(Java). 
See: PUTJANGAN FORMATION. 


MAS CERAR (SOrIESF onee se rrr dan Tertiary 

(Isle of Nias). 

Hopper (R. H.) (1949). Geological reconnaissance in Western 
and Northern Nias. 1940. Report, unpublished, of the N.P.P.M. 
Cited by vaN BEMMELEN, p. 165. 

« General statement. Nias consists almost entirely of sedi- 
mentary rocks. The total thickness of these rocks in Western and 
Northern Nias, as determined by adding the maximum observed 
thicknesses of the different mapped units, is 5,475 m. It is believed 
that the possible error in estimating the maximum observed thick- 
ness of each individual mapped unit does not exceed 30 %. 

Of these 5,475 m of strata at least 4 000 m are tertiary. Of the 
strata known to be tertiary, at least 2500 are marine, but it is 
possible that all strata are marine. At least 85 % of the section 
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known to be tertiary consists of sandstone, siltstone, shale and 
clay. The Pliocene and post-Pliocene beds are nearly horizontal, 
the pre-pliocene beds are highly deformed. 

Unit A : Pre-miocene complex. 

Unit A consists of sedimentary rocks cut here and there by 
small igneous intrusives. The sedimentary part of unit A is com- 
posed chiefly of very hard, wellcemented, fine to coarsegrained 
sandstone. The fresh sandstone is usually gray and highly guart- 
zose, sometimes containing mica and a greenish — brown mineral 
of unknown identity. The sandstone, though usually without bedd- 
ing, locally contains poorly defined stratification. Worm-borings 
and ripple-marks are not uncommon; they are somewhat distorted 
by metamorphism. Interbedded in the sandstone in distinctly 
minor amounts are layers, 0.5-5 m thick, of dark grey to black 
micaceous phyllitic shale and of hard brown conglomerate. The 
matrix of the conglomerate is fine gray sandstone, and the larger 
fragments, 0.5-7 cm in diameter and rather angular are sometimes 
of gray sandstones, gray limestone, of chlorite schist, but more 
often mica schist of white quartz or quartzite. 

Most of the small igneous bodies are believed to be dikes. 
They consist of green and brown basic hypabyssal rocks of various 
types, all rich in orthorhombic pyroxenes. Coarse-grained intru- 
sives composed entirely of fresh bronzite crystals were found in 
several localities at the SW coast. Elsewhere the igneous rocks 
are finergrained, always serpentinized, and often cut by calcite 
veins. 

The maximum observed thickness of the sedimentary rocks 
of Unit A is 1400 m. The rock underlying Unit A is nowhere 
exposed. 

(It must be noted here, however, that near Sumasuma on the 
West Coast of Nias, B.P.M. geologists observed outcrops of crys- 
talline schists at the base of Hopper’s Unit A). Unit A is overlain 
unconformably by Unit B. 

Organic remains are extremely rare in Unit A. The only 
fossils found were in a limestone boulder in conglomerate, and 
thus could serve merely to establish a lower limit to the age of 
the unit. However, these fossils — a few specimens of Fora- 
minifera and Bryozoa — were so poorly preserved that they could 
not be identified by the paleontological staff. 

Three of the samples collected by ScHROEDER and studied by 
Dovvittt (1912) are stated to contain eocene Foraminifera, includ- 
ing several species of Nummulites. However the Foraminifera in 
these samples also came from boulders of fragments of limestone 
in conglomerate or breccia. One of these samples was collected 
from the Eho River at the SW coast, so it very probably represents 
Unit A of this report. Inasmuch as Unit A is overlain uncon- 
formably by strata known to be Lower Miocene (Unit B), it is 
certain that Unit A is not younger than lower Miocene. Most 
probably it is a pre-Miocene unit, not older than Eocene. 

On Siberut, an island S of Nias, DEN Hartoc found a few 
outcrops of conglomerates lithologically somewhat similar to the 
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conglomerates in Unit A on Nias. These conglomerates on the 
two islands may possibly belong to the same formation. 

The sediments of Unit A were most probably deposited in 
shallow water, and were apparently derived from a land mass, 
whose rock-types included sandstones, schist, guartz veins or 
quartzite, and Eocene limestone. The lack of autochthonous fossils 
makes it impossible to be certain whether the water in which 
deposition took place was marine or non-marine. 

The igneous rocks were intruded at moderate depths. The 
calcite and serpentine are believed to be of hypogene, rather than 
epigene origin. : 

Unit B. Lower Miocene shale and. sandstone. 

The largest outcrop areas of Unit B are in the central part 
of the island. 

Unit B consists almost entirely of shale and sandstone in 
alternating layers of 5-40 cm thick. The rhythmic alternation of 
hard sandstones and soft shales produces ribbed outcrops. Shale 
makes up about 60 95 and sandstone 40 9, of the Unit B section. 

The shale in Unit B might better be referred to as mudstone 
or claystone, for shaly parting is poorly developed or lacking. 
The shale is soft, gray to bluish, or greenish gray, and occasionally 
contains lenses, pebbles and concretions of hard sandstones. Fora- 
minifera are locally abundant. 

The sandstone of Unit B is gray to bluish gray, hard, lime- 
cemented and usually fine-grained. Foraminifera are locally very 
abundant. 

Shale is uncommon in the lower part of the unit; limy sand- 
stone, occasionally pebbly, dominates. Dense gray limestone and 
sandy and pebbly grey limestones are present in minor amounts 
as thin beds. 

The fresh basal sandstone is generally greenish to bluish gray 
and firmly cemented by limy material. Glauconite and pyrite 
are rare. Foraminifera are locally abundant, poorly preserved 
remains of corals and molluscs are rare. Fragments of coal and 
resin are locally present. 

The maximum observed thickness of Unit B, measured along 
the Ewelo River, is 1600 m. 

It is quite certain that an important angular unconformity 
separates Units A and B. This unconformity was nowhere observed 
in actual outcrop, but evidences of its presence are: 

a. the slight metamorphism of Unit A, as shown by the 
phyllitic shales and distorted ripple marks and the com- 
plete lack of metamorphism in Unit B and younger Units; 

b. the presence of intrusive bodies in unit A, and the lack of 
them in unit B and younger units; 

c. the greater coarseness of the basal part of unit B than the 
higher parts, believed to indicate a transgressive overlap 
of Unit B on Unit A. 

Unit B contains an orbitoidal fauna in which Spiroclypeus, 

Lepidocyclina and Miogypsina are important genera. | 
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On Siberut, DEN HARTOG mapped two small outcrops of Mio- 
cene and orbitoidal marl in which Lepidocyclina and Miogypsina 
were found, but not Spiroclypeus. It seems possible that this marl 
may be correlative of Unit B of Nias. The orbitoidal fauna of 
Unit B indicates a shallow water marine depositional environment. 
The coarse lower part of the unit may be of littoral origin. 

Unit C. Miocene tuffaceous siltstone. 

This unit has a wide areal distribution, especially in the 
Eastern part of the Island. 

The predominant rocktype, making up roughly 60-70% of 
the total thickness, is tuffaceous siltstone. Fine fragments of white 
to light-gray volcanic glass and small euhedral biotite flakes are 
common. Globe-shaped radiolaria and Foraminifera are locally 
abundant and locally lacking. 

Interbedded in the tuffaceous siltstone are layers, 1/2-3 m 
thick, of unfossiliferous sandstone and highly fossiliferous clay. 
The sandstone is soft, poorly cemented, fine to medium grained 
and contains pyrite and glauconite. 

The clay is slightly silty, it usually contains glauconite and 
pyrite, and rarely contains shards of glass. Globeshaped tests of 
Foraminifera and Radiolaria are often exceedingly abundant, 
sometimes making up more than half of the volume of the rock. 

The basal 1/6 of Unit C is somewhat different : 

Sandstone coarser, tuffaceous siltstone less common, clay 
lacking coally plant remains are present in a few layers about 
1 cm thick. Locally some of the basal beds are conglomeratic 
with boulders up to 5 cm diam. 

The maximum observed thickness of Unit C is estimated at 
700 m. 

Contacts between Units B and C are observed, but the basal 
conglomerate suggests unconformable contact. 

Unit C is overlain, with gradational contact, by unit D. 

Most common Foraminifera are : Globigerina tripartita Koch; 
Orbulina wniversa d'Orbigny; Nodosaria sp.; Miogypsina sp. (in 
lowest part). 

Unit C is tentatively correlated with Saibi tuff of Siberut. 

The coarser lower portion is probably deposited in shallow 
water. The presence of coal indicates nearness of land, littoral 
conditions. 

The nature of the upper suggests more a fairly deep marine 
depositional environment. 

Unit D. Miocene concretionary sandstone. 

Exposures of Unit D were found in the NW part of the island. 

It consists almost entirely of fine to coarsegrained, poorly 
cemented glauconitic sandstone. Quartz, muscovite, and glauconite 
are recognizable throughout, grains of chlorite and an unknown 
mineral are locally common. 

Bedding is poorly developed or lacking. 

Ellipsodial concretions of hard, calcite cemented sandstone 
are common, and are usually arranged with their long axes pa- 
rallel to the bedding. Max. diam. about 1/2 m. 
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Shale and clay, finely laminated, are present in the lower 
half of Unit D in interbeds, 1/2-2 m thick. Also present in the 
lower part of the unit are a few coal beds, 8 cm or less in thickness. 
In several localities, thin layers of dark clay were observed cutting 
through the sandstone in various directions not paralel to the 
bedding : these may be joint fillings. 

Thickness of Unit D along Lafau River about 1500 m. Along 
this river contacts between Units C and D are exposed. It is a 
zone of about 12 m thick, in which tuffaceous siltstone, cross- 
bedded sandstone, shale and Orbulina - clay are interbedded. 
Above this contact zone, sandstone, shale and coal are the only 
rock types, and the sandstone becomes concretionary and loses 
its cross-bedding. Below this zone tuffaceous siltstone and Orbu- 
lina-clay are the chief rocks, sandstone is present but not con- 
cretionary. The Unit C-Unit D contact is thus clearly gradational 
and was arbitrarily placed at the upper limit of Orbulina. 

No fossils were found in Unit D. This unit, however, overlies 
rocks known to be Miocene, and is overlain by rocks known to be 
Upper Miocene, so it must be Miocene itself. 

Unit D is identical lithologically with the Merepan formation 
of Siberut (See there). 

The deposition is assumed to be non-marine. 

Unit E. Upper Miocene silty clay. 

This unit is found chiefly along the Dau river in the NW spur 
of the island. It consists chiefly of silty and sandy clay, in which 
white mica is common. Stratification is generally indistinct, but 
locally is well developed with beds 1 to 5 cm thick. Rare lenses 
of hard, finegrained limestone. Ocasionally cross-bedding occurs. 

Interbedded in Unit E are a few layers, 2-7 m thick, of clay 
in which glauconite and pyrite are common, and of tuffaceous 
siltstone, often containing euhedral biotite. Foraminifera, common 
throughout Unit E, are particularly numerous in these two litho- 
logic types. 

The maximum observed thickness of Unit E along the Dau 
River is estimated to be 150m. In the part of the Dau River 
where the Unit D - Unit E contact crops out, lack of bedding in 
Unit D near the contact makes it impossible to determine whether 
or not there is angular disconformity between them. However, 
the degree of folding in both units is approximately the same, 
and Unit E contains no basal conglomerate, so there is no reason 
to suspect an unconformity. 

Unit E is overlain, with a very pronounced angular discor- 
dance by the nearly horizontal Units F and G. 

Foraminifera in the Unit E: Orbulina universa d'Orbigny, 
Globorotalia menardii d'Orbigny, Siphogenerina striata (Schwag.), 
Eponides praecinctus (Karrer). 

(According to the report, these Foraminifera are considered 
to be distinctive for the Miocene of Java and Borneo. However, 
the species mentioned still occur today in great numbers in the 
Indonesian waters, and may certainly not be used as guide 
fossils.) 
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Unit E is correlated with the Kalea Beds of Siberut. 

Unit F. Pliocene marly clay. 

This unit is exposed in small areas of North Nias. The prin- 
cipal rock type is silty and sandy clay, usually somewhat marly. 
Bedding is poorly developed or lacking. Within the clay are a 
few interbeds, 1 metre or less in thickness, of fine soft glauconitic 
and biotitic sandstone and of fine hard limestone. 

In the cliffs along the SW coast of the NW spur of the 
island approximately 40 m of flat-lying unit F strata are exposed. 

Foraminifera and molluscs are common in Unit F. The micro- 
fauna, according to the paleontological staff, contains various 
species characteristic of the Pliocene of Java. Among the typical 
Foraminifera of Unit F are: 

Discorbis bodjongensis Le Roy, Rotalia marginospinosa Le 
Roy, Baculogypsina sp., Loxostoma limbata (Brady), Globigeri- 
noides rubra (d'Orbigny). 

The foraminiferal types of Unit F indicate that sediments of 
this unit were laid down in shallow marine waters. 

Unit G. Pliocene (and Pleistocene) capping limestone. 

The Unit is known to be widely exposed in Northern, Eastern 
and Southern Nias. It consists chiefly of limestone. The most 
abundant type is hard coralline limestone. The limestone is very 
porous, partly because of solution. Coral remains are exceedingly 
abundant, tests of Foraminifera and shells of molluscs are locally 
abundant, and shells of echinids are rare. 

Soft sandy non-fossiliferous limestone forms interbeds, several 
m thick, in the harder coralline rock. 

At the base of Unit G rare lenticular interbeds of nonfossili- 
ferous tuffaceous sandstone, siltstone and clay. 

Shards of volcanic glass and euhedral crystals of biotite are 
locally common. 

Along the Humanga River a section of Unit G was examined 
in the field to be 80 m thick. On the Lafau River the maximum 
observed thickness of the Unit was 50 m. 

Unit G is a flat capping formation which rests with grada- 
tional contact upon Unit F, or, where Unit F is not present, 
with marked angular unconformity upon highly pre-pliocene 
rocks. Near the coast, Unit G dips gently under the quaternary 
alluvium and beach deposits. The foraminiferal fauna of Unit G 
is reported by the paleontological staff to be identical with that 
of Unit F. Unit G is, at least in part, of Pliocene age, it may 
extend up into the Pliocene. 

The bulk of Unit G is coral reef which was built up around 
the borders of a hilly island considerably smaller than the Nias 
of today. 

The present elevated position of Unit G is the result of an 
uplift in relatively recent geological time. 

Qal. Quarternary alluviwm and beach deposits. 

The lower part of all rivers of Nias are alluviated. 

The swamp alluvium is fine to coarse sand, clayey sand and 
clay. Lignite is common, locally, near the base, the river deposits 
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"ro conglomeratic. The estimated maximum observed thickness 
is 5m. 

Near the mouth of some rivers in the NW spur of the island, 
a one foot layer of brackish water and marine clay lies at the 
base of the alluvium. Since its deposition, this clay has been 
raised at least 4-5m relative to sea-level. The clay contains 
abundant pelecypods, gastropods and foraminifera. The micro- 
fauna is quaternary, characteristic forms identified in the paleon- 
tological laboratory are: Amphistegina lesonii d'Orbigny, Oper- 
culina sp. (Large forms), Quinqueloculina reticulata d'Orbigny, 
Calcarina majori Cushman, Alveolinella quoyi d'Orbigny. 

Another stratigraphy was provided by R. ELBER in a report 
for the B.P.M. (Jan. 7, 1939) cited by van BEMMELEN (1949a), 
p: 169,- f£. 

ELBER distinguishes the following formations : 

1. Pre Tertiary 

a. Exposed as bedrock at the West coast of Nias (Suma- 
suma); 

b. Angular blocks of several cubic metres in the base of 
the Tertiary (Quartzites, Ophiolites, rare limestones). 

2. Folded Tertiary 

a. Base of sterile sandstone tuff series; 
b. Marine fossiliferous marl-limestone series. 
Total thickness appr. 4 000-5 000 m. 

a. The basal sandstone series begins with well cemented sand- 
stones, overlying the Pre-Tertiary of Sumatra at the West coast, 
and containing detritus of the latter. The sandstones are succeeded 
by blue tuffaceous clays, intensely squeezed and mylonitized, 
with many slickensides. 

The clays have obtained a foliated appearance. ELBER supposes 
these beds, to have been a glide horizon during the neogene 
folding, like the anhydrite horizon of the Jura Mountains in 
Europe. 

This member merges upward into sterile, thinly laminated, 
crumbly sandstones, and dark foliated shales. 

b. The marl-limestone series begins with marly intercala- 
tions between the clay beds. This series contains intercalations 
of limestones, calcareous sandstone, and tuffaceous clay. The 
marlbeds become more frequent in the higher part of the section, 
ultimately forming the bulk of the formation. 

A zone of well-bedded, sandy limestone forms a good guide 
horizon. From here upward the formation consists first of marls 
and calcareous sandstones. Then follow laminated sand and marl- 
beds with thin coal streaks and plant remains. Also a typical 
conglomeratic limestone bed was observed in this part of the 
section. Farther East, still higher in the section, follows again 
a tuff horizon of yellow sandstone. The highest part of the section, 
is formed by marls, resembling the Eburna marls of Benkulen. 
Where the road along the East coast crosses the Gawo River, 
an abrupt change of dip from 53° to 15° was observed, indicating 
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an unconformable position of this highest part of the section, 
but elsewhere this is less clear. 
North of Gunung Sitoli the limestone beds are less numerous. 
In the more sandy and clayey marls plantremains were often 
observed, and in the deeper parts conglomerates occur. 
3. Young transgressive series, not folded. These consist also 
of two parts. 
a. Basal marls, occurring especially in the N and W part of 
the Island; 
b. Raised coral reefs, forming a fringe around the island and 
reaching far inland in the northern part. 
Correlation between Hopprr's and ELsBErR’s stratigraphies 
(VAN BEMMELEN, 1949a, table 51 on p. 170) : 
Unit G (raised coral reefs) 3b. Raised coral reefs 


Unit F (Marly base) 3a. Marly base 
unconformity 
Unit E (Kalea) Upper Marl-limestone series. 
——— unconformity 
Unit D (Marepan) Upper part of Middle Marl- 
limestone series 
Unit C (Saibi) Lower Part of the Middle 
Marl-limestone series 
Unit B (orbitoidal marls) Lower Marl-limestone series 


with Spiroclypeus. 

Unit A [conglomerates, sandstones Lower Sandstone series 
(tuffaceous and phyllitic shales) ]. 

Unconformity. 

Sumasuma Base (not observed) Pre-Tertiary of Sumasuma. 

Comments from B.P.M.: 

As already remarked by the author the micro-fauna met 
within « Unit E» may not be used as a guide fauna for the 
Miocene. So the Miocene age of this unit is not sure. Conseguently 
the age of « Unit D » is not necessarily Miocene either. 

Type locality : Island of Nias, W of N Sumatra. 

Geographical distribution : see text. 

Diagnostic fossils : see text. 


NIEF SERIES (Formation) 
(Ceram). 


Brouwer (H. A.) (1919). Geol. onderzoekingen in NW Ceram. 
T"K.N.A.G., II, 36, pp. 715-750. 


Marls and limestones outcropping the Nief River in NE 
Ceram, with smaller Foraminifera : Globigerina canaliculata, Glo- 
botruncana cretacea, Pseudotextularia sp. An upper Cretaceous 
age is therefore accepted. 

According to WEBER (in WANNER, 1931, p. 589) Liassic ammo- 
nites were found in the basal portion of the Nief series of 
E Ceram. The fossils occur in a glauconiferous sandy limestone 
of 0,50-1,00 m thickness, overlying oolithic limestones at the base 
of the series. 


RO us ET MA Cretaceous 
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WANDEL (1936) mentions the occurrence of an Oxfordian stage 
with Aucella malayomaorica Krumbeck and Malm with Stomi- 
cosphera moluccana and Cadosina semiradiata. These horizons are 
intercalated between the basal oólithic limestones, and the upper 
Globotruncana-limestones. T 

The tectonics of the region is very complicated, however, 
and it is as yet impossible to give a definite section of the series. 

The series occurs as an inlier surrounded by Jurassic for- 
mations in Flysch-facies, originally taken for Triassic. The 
Jurassic probably occurs as a nappe overriding the strongly 
folded and faulted Nief series. The series also seem to contain 
infolded tertiary (« Schuppen » structure) according to vAN DER 
Sruıs (1947, p. 15), and it appears that the name given by 
BROUWER to what appeared to him a normal concordant series, 
cannot truly be regarded as a stratigraphical unit. 

Type locality : Nief valley, NE Ceram, Moluccas. 

Geographical distribution : Area of type locality only. 

Diagnostic fossils : see above. 

References : Rutten (L. M. R.) (1927), pp. 738-740; SLurs (J. P. 
VAN DER) (1947); BEMMELEN (R. W. van) (1949a), p. 450, table 102 
on p. 451; WANNER (J.) (1931), p. 589; WANDEL (J.) (1936), vol. 75b, 
p. 447. 


NJALINDUNG BEDS (Formation) (Njalindung Schichten, 
Schichten von,Njalindung) .. .... ce stans Gre mane seis Miocene 
(Java). 
See: TJIMANDIRI COMPLEX (Group). 


NOTOPURO FORMATION (Notopoeroschichten) Pleistocene 
(Java). 


Duyries (J.) (1936). Zur Geologie und Stratigraphie des Ken- 
denggebietes zwischen Trinil und Soerabaja (Java). De Ing. in 
Ned. Indie, sect. IV; De Mijning., vol. VIII, pp. 137, 143, 147, 148. 


Tuffs, tuffsandstones, conglomerates and agglomerates from 
volcanic or derived volcanic origin, overlying conformably or with 
a slight erosional hiatus the Kabuh Formation. Towards the 
East, in the sheets 109, 110, 115 and 116 of the Geological Map 
of Java 1/100000, a formation in a similar position has been 
called Djombang Formation, which has similar composition, and 
is probably essentially equivalent. Fossils are rare; in an occur- 
rence at Sangiran (Kalioso) N of Surakarta, some fragmentary 
remains of vertebrates have been found, which may have been 
derived from the underlying Kabuh Formation, which is in this 
locality disconformably overlain by the Notopuro Formation. 

In terraces along the Solo River, North of Ngawi, a rich 
vertebrate fauna of Upper Pleistocene age has been described 
by von Kornicswar». These terrace-deposits overlie the folded 
Pliocene disconformably. As the Notopuro and Djombang Forma- 
tions have also been folded in Middle Pleistocene orogeny, the 
Notopuro formation may be slightly older than the terraces, 

- 8 Malayan 
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while being younger than the Middle Pleistocene Kabuh Forma- 
tion. On the other hand, the coarse, riverdeposited conglomerates 
and sandstones of the Notopuro, may indicate an essentially syno- 
rogenic facies, and the age more or less eguivalent to the higher 
terraces of the Solo River. The Notopuro Formation is overlain by 
holocene volcanic or alluvial deposits. 

Type locality : Village of Notopuro, 35 km ENE of Madiun, 
Central Java, just W of the Gunung Pandan. 

Geographical distribution : Western part of the Kendeng Anti- 
clinorium, mainly along its N slope, between the Gunung (Mntn) 
Pandan in the E to Semarang in the W, further in a number 
of small anticlines 15-20 km. North of Surakarta (Sangiran Anti- 
cline, Gemolong anticline). 

Diagnostic fossils : none. 

Reference : BEMMELEN (R.W. van) (1949a), pp. 93, 566, 576, 610. 


NOTOPURO LAYERS (Formation) (Notopuro Beds, Notopoeroh 


lagen) « b EA Le Ce S 4.02 RE rn en Pleistocene 
(Java) 
See: KENDENG BEDS (Group), NOTOPURO FORMATION. 
NUCULA MARL (Formation) (Nuculamergel) ....... Triassic 
(Misoöl). 


JAWORSKI (E.) (1915). Die Fauna den Obertriadischen Nucula- 
mergel von Misol. Pal. von Timor, Liefg. 2, Abh. 5. 

Marls with rich molluscan fauna, about 12m thick. They 
overlie (? disconformably) the Keskain Beds (Formation) and pass 
upward into the Athyrides Limestone (Formation). 

Type locality : not mentioned. 

Geographical distribution : Island of Misoöl W. Moluccas. 

Diagnostic fossils: Nucula misolensis Jaworski, Aequipecten 
misolensis Wanner, Anodontophora griesbachi Bittner, Myophoria 
subvestita Krumbeck, Lucina circularis Stopp., Coelostylima si- 
milis Muenster, Rhabdoceras suessi Hauer, Cochloceras continue- 
costatum Mojsisowitch, C. canaliculatum Mojsisowitch, Molukkia 
triassica Wanner (coral). 


References : WANNER (J.) (1931), p. 578; BEMMELEN (R. W. VAN 
(1949a), p. 69. 


[e] 


OBAPI CONGLOMERATE (Formation) (Obapi conglomeraat) 
(Celebes) Miocene 
MOLENGRAAFF (G.A.F.) (1902). Ueber die Geologie der Umge- 

gend von Sumalata, auf Nord Celebes, etc. Zeitschr. f. pract. Geol., 

pp. 249-257. 

Conglomerates with elements of granite and the Dolokapa 
formation (q.v.), with intercalations of shale and dark, brec- 
cious limestone, which contains larger Foraminifera indicating 
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an upper miocene to pliocene age. The conglomerate overlies the 
Dolokapa Formation, and is probably overlain by the Wobudu 
breccia (q.v.). The thickness has not been established. The 
formation is intruded by numerous dikes and veins of porphyrite 
and andesite, which in some places have left deposits of gold- 
containing quartz. 

Originally MOLENGRAAFF assumed a pretertiary, possibly older 
Mesozoic age for the conglomerates without giving sufficient 
grounds, having exclusively based his assumption on the petro- 
graphic composition of the rocks. The smaller Foraminifera con- 
tained in the limestone-intercalation indicate an upper Tertiary 
age (KoPERBERG, 1928). 

The Wobudu Breccia, however, contains larger Foraminifera 
indicating a Burdigalian age (T. e5). If the Obapi conglomerate is 
really overlain by the Wobudu Breccia, it should be about Oli- 
gocene age. A Miocene age is tentatively assigned to it, but it 
must be kept in mind that the relative position of the formations 
is not yet definitely established. 

Type locality : Obapi River, Sumalata district, Central North 
Celebes. 

Geographical distribution : Sumalata district, North Celebes. 

Diagnostic fossils : None. In the limestone intercalation occur : 
Globigerina, Amphistegina, Cibicides, Operculina. The absence of 
Orbitoids, on which the Upper Miocene age is based, is entirely 
negative evidence, and may as well be due to facies conditions. 


References: Rutten (L.M.R.) (1927), pp. 593-594; KOPER- 
BERG (M.) (1928); BEMMELEN (R. W. van) (1949a), p. 391. 


OBERE WIRBELTIERHORIZONT .............. Pleistocene 
(Java). 
See: KALIGLAGAH BEDS (Formation, UPPER VERTEBRATE 
ZONE. 


OFU SERIES (Formation) (Ofuserie) .............. Jurassic 

(Timor). 

WANNER (J.) (1913). Geologie von West-Timor. Geologische 
Rundschau, vol. IV, p. 140. 

Grey-white and reddish brown limestones, marls and marly 
limestones with numerous intercalations of radiolarian cherts. The 
latter are usually yellow, grey or reddish in colour. Sparse inter- 
calations of gypsum and hematitic iron-ore occur; the latter with 
veins of calcite. The iron-ore on weathering often covers the soil 
with a layer of slag-like pebbles. 

The only fossils found by WANNER are Aucella and Belemnites 
gerardi indicating an Oxford age. Smaller Foraminifera are 
reported from the limestones and marls, possibly indicating a 
cretaceous age, but nothing certain is as yet known as to their 
diagnostic value. There is some resemblance with the Sonnebait 
series, but volcanic rocks which are such an important constituent 
of this series, have not been mentioned as occurring in the Ofu 


Series. 
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The tectonic position is as yet rather uncertain. Possibly it is 
intercalated between the Kekneno Series below, and the Sonne- 
bait Series above. 

According to WANNER the beds are folded in asymmetrical 
anticlines, overturned towards the South. 

Type locality: The beds are named after the village Ofu, 
about 100 km E of Kupang, in the Centre of the Salomon Miiller 
Mnts. The Manenu Mnts, close to Ofu, present heautiful out- 
crops of the Series. 

Geographical distribution : Salomon Miiller Mnts, occupying 
an area of about 30 x 30 km in the SE part of West Timor. 


References: Rutten (L.M. R.) (1927), p. 694, 698, 700. BEM- 
MELEN (R. W. van) (1949a), pp. 74, 520. 


OGENA BEDS (Formation) (Ogena lagen) 
(Buton). 


HerzeL (W. H.) (1936). Verslag van een onderzoek naar het 
voorkomen van asfaltgesteenten op het eiland Boeton. Versl. en 
Meded. v. Ind. Delstoffen, n° 21, Dienst Mijnb. Ned. Indie, pp. 7-8. 


In S Buton: Well-bedded gray iimestones, alternating with 
softer marls. They lie probably conformably upon the upper 
Triassic, and contain a liassic fauna. 

In N Buton : Well bedded, blue-gray, yellow-brown, and gray 
limestones with few marly intercalations. 

Type locality : Ogena River, near Wariwi, Central SE Buton. 

Geographical distribution : A small area around type locality, 
of 5 km long and 1,5 km broad, forming centre of anticline, fur- 
ther a larger area, in the Tobelo Mnts in the very N of Buton, 
between Lakantjai Bay and Ladingkombe River. 

Diagnostic fossils : Phylloceras sp., Psiloceras sp., Arietites sp. 


Reference : BEMMELEN (R.W. van) (1949a), p. 419. 


"e Re. Jurassic 


OJO BEDS (Formation) (Ojo lagen) 
(Java). 


See: SOUTHERN MOUNTAINS MIOCENE (Series). 


BELA ce erae Miocene 


OLD ANDESITE FORMATION (Oude Andesieten). 
(Java, Sumatra). Oligo-Miocene 


VERBEEK (R.D.M.), FENNEMA (R.) (1896). Geologische Beschrij- 
ving van Java en Madoera, vol. I & II. 


The authors originally conceived of a Lower Miocene volca- 
nic «cycle», during which large andesitic and basaltic volcanos 
were formed. Afterwards conglomerates, breccias and sandstones 
were supposed to be formed as a result of the erosion of this 
volcanic system. While even later clays, marls and limestone were 
formed in marine surroundings. 

A. second volcanic cycle presumably started after the marine 
limestone stage, which lasts till recent times. The difference of 
the « Old » Andesite Formation and the « Young » Andesites was 
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mainly based on geomorphological appearances : the young ande- 
sites forming part of the distinct strato-volcanos, while to the 
Old Andesites were ascribed the leveled ruins. Also the authors 
assumed that the Old Andesites were erupted along fissures 
instead of forming cone-shaped strato-volcanos. i 

As a result, many upper tertiary and pleistocene andesitic 
deposits were ascribed ot the Lower miocene Old Andesite For- 
mation (e. g. those of the Kendeng Hills : the Notopuroh-Djom- 
bang Layers, etc.). According to the editor the term is badly 
defined, and should be rejected, or defined anew. 

However, the term has been reintroduced by WESTERVELD 
(1941) and van BEMMELEN (1949a, pp. 117, 119, 124, 184, 596, 715) 
mainly for deposits of upper paleogene and lower miocene ande- 
sitic volcanism in South Sumatra, forming the base of the neo- 
gene sedimentation, and possibly eguivalent to the Lahat Forma- 
tion (q. v.). 

Such Middle Tertiary volcanic activity may be recognized in 
many parts of the archipelago : Java, Sumatra, Celebes, New 
Guinea, etc. As such the term retains its use, and may be pre- 
ferred to purely local names. 


ONDER-RIETIMLETUFFENGE (ice ce Oligocene-Miocene 
(S. Sumatra). 
See: LAHAT FORMATION (LOWER KIKIM TUFF MEMBER). 


OOSTINGH’S MOLLUSCAN STRATIGRAPHY OF THE 
NCE) GETTIN ERP NA NA rene gion gts eo à 10e EO T Tertiary 
(Java). 
OosTINGH (C. H.) (1938). Mollusken als gidsfossielen voor het 
Neogeen in Nederlandsch Indie. Handelingen vam het achtste 
Ned.-Ind. Natuurw. Congres te Soerabaya, pp. 508-516. 


A comparative study of the molluscan faunae of the Tertiary, 
especially those from Java, has led the above-mentioned author 
to distinguish a number of stages, which are characterized by 
specific gastropoda. The subdivision thus made has no pretensions 
to be definite, and may be considerably extended as fieldwork 
and research proceeds. The stratigraphy is as follows (going 
downward). 

Bantamien, type locality Bodjong (on the road from Malim- 
ping to Pandeglang), name derived from Residency Bantam, W 
Java. Formations in this stage: Bodjong Formation, Tjikeusil 
Formation in W Java; Lignitiferous Formation, Operculina Sand- 
stone Formation, Fossiliferous Marl and Sandstone Formation in 
N Sumatra, Palembang Formation p.p. in South Sumatra. About 
equivalent to Lower Pleistocene of Europe. 

Fossils : Turritella angulata bantamensis, Clavus malingpin- 
gensis. 

Sondien, type locality Tjilegong (on road from Malingping to 
Pandeglang), name derived from Sunda. Formations in this stage : 
Tjilegong Formation, Tjimantjeuri Formation in W. Java, Sondé 
Formation in East Java, Fufa Formation of Celebes, etc. 
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Fossils: Turritella angulata bantamensis-tjicumpaensis, Te- 
rebra verbeeki, T. insulindae, Conus sondeianus. 

Approx. equivalent to Upper Pliocene (T. h2). 

Cheribonian : type locality Tjidjurej near Cheribon, N Central 
Java. Formations in this stage: Tjipatjar Formation, Menengteng 
Canyon Formation, etc. 

Fossils : Turritella angulata acuticarinata. 

Approx. equivalent to L. Pliocene. 

Tjiodeng stage. (Not definitely named as the faunae are still 
insufficiently studied). Type locality: Kramat, W. Priangan. W 
Java. Formations belonging to the stage: Genteng Formation, 
Tjimandiri Group, Tjiodeng Formation. 

Fossils : Turritella angulata cramatensis. 

Approx. equivalent to Upper Miocene (T. g). 

Preanguerian, type locality Tjitalahab near Njalindung, W 
Java. Named after the Priangan (Preanger), a part of W Java. 
Formations in this stage: Bodjongmanik Formation; Tjilanang 
Formation; Njalindung Formation; Tjidadap Formation; Lower 
Palembang Formation; Gelingseh Formation, in Borneo; Kama 
Formation in Burma. 

Fossils : Turritella angulata angulata, Siphocyprea “caput- 
viperae, Vicarya verneuili callosa. 

Approx. equivalent to Middle Miocene (T. f2-3). 

Rembangian, type locality Sedan near Rembang, N coast 
Central Java. Formations in this stage : Rembang Formation, West 
Progo Formation. 

Fossils : Turritella subulata. 

Approx. equivalent to Lower Miocene (T. e5-f1). 


References: OostıncH (C. H.) (1935); OostıncH (C. H.) (1938, 
1939); BEMMELEN (R.W. van) (1949a), pp. 82, 83, 108. 


OPERCULINA-SANDSTONE AND MARL MEMBER (Oper- 
CUliMnBZOhe) cec. de Lie de ATK NG NODE MEP EE Pliocene 
(Sumatra). 


OPPENOORTH (W.F.F.) en Zwrerzycri (J.) (1917). Verslag over 
het onderzoek der tertiaire petroleumterreinen etc. (Atjeh I), 
Jaarh. Mijnw. Ned. Indie, vol. XLVI, Verh. I (1918), pp. 243, 244. 


Fossiliferous sandy marls, clay and marly clay, grading 
upwards into sandstones, grits and conglomerates. Calcareous 
concretions occur throughout the member, while plant-remains 
are common. 

The member represents a locally developed facies of the 
Fossiliferous sandstone and Marl Formation, from which it is 
distinguished mainly by the presence of abundant Operculina, in 
some zones to the extent of forming Operculina-sand. 

The Operculina sandstones and marl formation is developed 
in the upper part of the Fossiliferous ss. and marl form., and 
mainly in the Western part of the Lapehan Sawang anticline, 
Peudada. Towards the East the facies changes, and loses the 
typical large numbers of Operculina. The member is overlain by 
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the Lignitiferous Formation. The member may be correlated with 
the upper part of the Upper Palembang Formation in South Su- 
matra. The age is not certain, but is probably upper Pliocene. 

The maximum thickness is about 200 m. 

Comments from B.P.M. : Correlation of this member with the 
upper part of the entirely non-marine Upper Palembang forma- 
tion of S Sumatra is rather speculative. The age of the later very 
probably is Pleistocene where as, according to the author the age 
of the Operculina sst. and marl member is rather probably Upper 
Pliocene. 

Type locality : Not mentioned. 

Geographical distribution : Lapehan Sawang anticline, 30 km 
W of Lho Seumawe, N coast of Atjeh, N Sumatra. 

Diagnostic fossils : Operculina sp. 

Reference: RUITEN (L.M.R.) (1927), p. 410; BEMMELEN (R.W. 
van) (1949a), pp. 122, 123. 


OPERCUMINAZONE! Re. XA AM Pliocene 
(Sumatra). 
See: OPERCULINA-SANDSTONE and -MARL MEMBER. 


ORBITOIDAL MARL STAGE (Formation) ......... Miocene 
(Siberut Island. W Coast Sumatra). 
See: SIBERUT TERTIARY. 


OUDSTE SCHIEFERFORMATIE ................. Mesozoic 
(Karimondjawa Islands). 
See: KARIMON DJAWA SLATES. 


PALELO SERIES (Group?) .......... Jurassic ? - Cretaceous 

(Timor). 

TAPPENBECK (D.) (1940). Geologie des Mollogebirges und 
einiger benachbarte Gebiete (Niederl. Timor), Geological Exped. 
of the Un. of Amsterdam to the Lesser Sunda Islands, vol. I, 
pp. 29-38. 

Characteristically the Palelo Series is always found in close 
relation with crystalline schists, forming together a tectonic unit. 
The Palelo overlies the crystalline with an angular disconformity. 
Within the Palelo two part may be distinguished : a lower part, 
which disconformably overlies the schists, and an upper part, 
which disconformably overlies the lower part, and possibly also 
the schists. The upper part is disconformably overlain in turn by 
marine Eocene beds. 

The Lower Palelo Member consists of radiolarian cherts 
associated with volcanic breccias and igneous rocks, which, 
according to TAPPENBECK (loc. cit.), consist of green to black, 
rather strongly altered diabase and andesite. Fossils have as yet 
not been found in this member. The Upper Palelo member consists 
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mainly of grauwacke, sandstones, conglomerates, tuff, marl and 
shales. In fact, it resembles the Kekneno Series but for the pre- 
sence of abundant volcanic material. The conglomerates are 
mainly composed of schist-fragments, further some limestone and 
radiolarian chert. 

In the Mollo area badly preserved Inoceramus have been 
found, tentatively considered to indicate an Oxford age. Both in 
the Mollo and in the Miomaffo area, limestone with Globotruncana 
have been found, indicating an upper cretaceous age. For the 
lower member, a Permian age has been assumed, but there is no 
actual proof for this assumption. The assumption is based on the 
lithological similarity with formations as the Danau Formation 
in Borneo (of which the age is still in discussion), the Alino For- 
mation (probably Cretaceous) and similar deposits in Celebes. 

Tectonic position : The Palelo seems to form a tectonic unit 
with the crystalline schists, with which it is always found associat- 
ed. Between the schists and the Lower Palelo a « crush-zone » or 
mylonite-zone is observed in many places, while a similar zone 
is reported between the Lower and upper members. 

This crystalline and Palelo tectonic Unit (Mutis Overihrusi 
unit of DE WAARD) overlies the Sonnebait Series, according to 
BROUWER, forming the highest Nappe together with the Fatu 
Series (BROUWER, 1942, p. 376, passim). According to DE WAARD, 
however, the Palelo/crystalline unit overlies directly the Kekneno 
as lowest overthrust unit, and is in turn overlain by the Sonne- 
bait unit. Much more detailed fieldwork has to be done before 
a definite opinion can be given on this subject. 

Type locality : Palelo River, Mollo Moutains, central part of 
Western Timor. 

Geographical distribution : Mollo Mnts, Central West Timor; 
Miomaffo Mnts, somewhat to the NE of the Mollo Mnts. 


Reference : BEMMELEN (R.W. van) (1949a), pp. 73, 75, 515, 520; 
Waar (D. DE) (1955). 


PALEMBANG LAYERS (Formation) (Palembangschichten) 
(Sumatra). Miocene-Pleistocene 


ToBLER (A.) (1906). Topographische und geologische Besch- 
reibung der Petroleumgebiete bei Moeara Enim (Süd Sumatra), 
T.K.N.A.G., series 2, vol. XXIII, pt. 2, pp. 224-241, tables. 


The formation is subdivided into three members : 

Lower Member (Untere Palembangschichten). Entirely ma- 
rine claystones with intercalations of sandstone and layers of 
septaria, while fossils occur throughout, often concentrated in 
glauconiferous beds. The fossils are mainly smaller and larger 
Foraminifera, as well as shallow-water molluscs .In the oil basins 
of Palembang and Djambi the Lower Palembang contains impor- 
tant oil-sands. Thickness 1500 m. 

The age is upper Miocene. 

Middle member (Mittlere Palembangschichten). Partly marine. 
Sandstones, sandy claystones and clay, characterized by the pre- 
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sence of numerous intercalations of lignite up to 10 95 of the total 
thickness of the member. Some intercalations of volcanic tuffa- 
ceous material, while locally the lignite beds have been altered 
by volcanic heat. (Bukit Assem Coalfield). Important oil-sands. 

The age of the middle member is uppermost Miocene-Lower 

Mer aig Thickness in type area (Muara Enim anticline) is about 
m. 

Upper Member (Obere Palembangschichten). This member 
consists mainly of volcanic eruptive material: acid pumice tuffs, 
tuff-sandst. and bentonites, almost devoid of marine fossils, and 
with only a very few lignite-intercalations. Fresh-water molluscs 
occur, while silicified wood is common. Thickness at least 600 m. 
No oil-zones. 

Age: Upper Pliocene-L. Pleistocene. 

The formation overlies conformably the Gumai Layers 
(— Telisa Layers) and is in part disconformably overlain by young 
Pleistocene and Holocene deposits. 

Owing to the importance of the oil zones in the Palembang 
Layers, much detailed study has been made of the sedimentary 
conditions and facies changes in the geosynclinal basin, where 
they were deposited. Recently Durour has compiled the present 
knowledge, as revealed mostly by drillings, in a paper accom- 
panied by two diagrams. (Durour (J.), 1951, pp. 434-436). 


FRYLINCK’s remarks: The diagram (Durour, fig. 4) left part 
is strongly exagerated; in reality the deviation in Lower-, Middle- 
and Upper Palembang of main stratigraphic boundaries from time 
planes is but slight, as proved by the very reliable coal-seam- 
markers; in fig. 5 the Palembang is approaching a time rock unit. 

It appears that the Palembang Layers represent the regressive 
part of a sedimentary cycle, in which the Telisa Layers represent 
the transgressive part. The limit between Telisa and Palembang 
Layers aproximately concurs with the plane of symmetry between 
transgression and regression. 

The members of the Palembang Formation also do not repre- 
sent strictly time-stratigraphic units, but have to be considered as 
facies ie. as primarily lithological units. The Lower Member 
represents the sedimentation in the centre of the basin, the Middle 
Member that of the littoral zone, and the Upper Member is 
almost entirely subaerial. 

At a given time, the sedimentation in the centre of the basin 
was forming the facies of the « Lower Palembang », while in the 
border areas, close ot the Barisan ridge in the West, and the 
Sunda Shelf in the East, the sedimentary facies of the Middle 
Palembang, and possibly even the Upper Palembang were being 
formed. The upper Palembang, however, is characterized by 
increased volcanic activity, which may have been approximately 
synchronous in the entire area. But the Lower and Middle 
members are certainly interfingering, the Middle Member gra- 
dually encroaching on the central part of the basin as the regres- 


sion went on. 
Thus, the thickness of the marine facies is generally increas- 


122 
(Palembang, continued) 


ing toward the central part of the basin, its strata wedging out 
both in eastern and western directions. Along the rims, of the 
basin the formation consists almost entirely of neritic-littoral and 
subaerial deposits, ie. the facies with larger Foraminifera, and 
the lignitic volcanic beds. 

Type locality: Muara Enim Anticline, residency of Palem- 
bang, South Sumatra. 

Geographical distribution : Residencies of Palembang and 
Djambi ,South and Central East Sumatra. 

References : ToBLER (A.) (1912); ToBLER (A.) (1918); TOBLER 
(A.) (1925); RUTTEN (L.M.R.) (1927), pp. 383-393, SITTER (L.U. de) 
(1941); WESTERVELD (J.) (1941); BEMMELEN (R.W. van) (1949a), 
pp. 118, 119, Table 31 of p. 21, p. 673; BEMMELEN (R.W. van) (19495), 
pp. 16, 17; Durour (J.) (1951), pp. 434-436. 


PAMALAR LIMESTONE (Formation) .............. Miocene 
(Sumba). 


Keyser (J.S.) and Dirprrinr (R.E.) (1940). Reconnaissance 
Report of the Island Sumba for the N.P.P.M., cited in van Brm- 
MELEN, The Geology of Indonesia, vol. I A, 1949, p. 158. 

« The Pamalar Limestone consists principally of white to 
cream, hard, poor-bedded limestone. In some places the formation 
contains beds of angular to slightly rounded fist-sized fragments 
of limestone in a limestone matrix. 

« In the upper part thin-bedded limestones and chalky lime- 
stones are present. At some places in central Sumba a thin fossi- 
liferous blue shale is present at the base of this formation. 

« The Pamalar Formation is a shallow water, transgressional 
facies, deposited as the miocene sea advanced over the island. 

« The basal shale is rich in Gasteropods, Pelecypods and car- 
bonized logs, and is a near shore deposit. The shale grades upward 
into thin-bedded soft argillaceous limestones, containing many 
Bryozoa, and corals, and in turn this grades into the characteristic 
poor-bedded limestone. The formation is thought to have a lower 
to middle Miocene age. 

« Spiroclypeus was found in one of the samples and the lower 
miocene Foraminifera Miogypsina dehaarti and Trillina howchini 
were found in the basal shale member. Cauprr found Spiroclypeus 
in several of the samples, collected by KEMMERLINGS party in 
1924-25. This species is, however, not common in Sumba. 

« Most of the samples from the Pamalar Formation contain 
no lower miocene guide fossils. In many places there is no apparent 
unconformity between the Pamalar- and the Kananggar For- 
mations. Moreover, part of the Pamalar Limestones of West 
Sumba may be equivalent to the Kananggar chalks in East Sumba. 
Due to these reasons the question of the age of the Upper part 
of the formation is left open, but it is tentatively placed in the 
Middle Miocene. There is a large disconformity at the base of the 
Pamalar Limestone. The formation is found overlying lower Ter- 
tiary and Pre-Tertiary rocks. 

« The thickness of the formation varies considerably from 
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place to place. On the NW side of the Tandaro Mnts the complete 
formation is exposed. At this place it has a thickness of about 
200 m. On the East side of these moutains the thickness probably 
does not exceed 30 m. The maximum thickness of the basal shale 
member is about 10 m ». 

Type locality : Not indicated. Named after Pamalar village, 
Central West Sumba. 

Geographical distribution : Not indicated. Island of Sumba. 

Diagnostic fossils : See text. 


Reference : Caupri (C.M.B.) (1934), map III. 


PAMALUAN BEDS (Formation) (Pamaloean Beds) .. Miocene 
(Borneo). 


LEUPOLD (W.) & Van DER VLERK (LM.) (1931). The Tertiary. 
Leidsche geol. Meded., vol. 5, 1931, p. 620. 

Originally defined as a monotonous series of hard concretio- 
nary conchoidal shales, rarely somewhat marly, poor in fossils, 
and finely bedded sandstones with leaf remains, and especially 
sandy-clayey rocks. Coal scarce, here and there a limestone bed 
not yet much investigated. Boundary with the lower tertiary still 
very doubtful. Watercontent of the coal very small, decreasing 
to 2 Jo. 

In the original definition the Pamaluan Beds are overlain by 
the Bebuluh Beds (q. v.), but MoHLER (in van BEMMELEN, 1949a, 
p. 139) includes the Bebuluh Beds in the Pamaluan Beds, pro- 
bably because of the similar foraminifera content of the Forma- 
tion. In Momrerr's table the Pamaluan Beds (« Layers» in his 
notation) are overlain by the Pulubalang Layers. The Bebuluh 
beds in this way would represent only a more calcareous facies 
of the sandy-clayey Pamaluan Beds. 

The thickness is not clearly indicated but is in any case seve- 
ral thousands of metres. 

The age of the formation is indicated as lower Miocene 
(T e‚-4) or Aquitanian. 

Type locality : Village of Pamaluan, 30 km NNW of Balik- 
papan, SE Kutai district, East coast of Borneo. 

Geographical distribution : Kutai-Balikpapan area, East 
Borneo. 

Reference : MoHLER (W.) in BEMMELEN (R. W. VAN) (1949a), 
p: 139. 


PANIUNGAN BEDS (Formation) (Panioengan lagen) 
(Borneo). U. Jurassic - L. Cret. 


Anonymous (1932). Jaarb. Mijnw, p. 23. 


Marly claystones, marly and calcareous polymict sandstones, 
marls and limestones, sometimes with Bryozoa, Radiolaria, Fora- 
minifera and Gastropoda (Cylindrites), the latter indicating an 
Upper Jurassic or Lower Cretaceous age. 

The position of this formation is not clear. It is probably 
overlain by the Cretaceous Manunggul Formation and is intruded 
by peridotites, identical to those intruding the Alino-formation. 
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Type locality : Sungai Paniungan, 40 km E of Martapura (see 
map of KooLHoven, 1936), SE Borneo. 

Geographical distribution : A narrow strip of 8 km in SW-NE 
direction and 1 km broad, on the SE slope of G. Tiwaäng, 30 km 
E of Martapura: a second narrow strip, 20 km long with a breadth 
of 1-2 km, NE of the former, and in the same general direction, 
following the Paniungan River. 

Diagnostic fossils : Cylindrites sp. (det. v. KOENIGSWALD). 


References : KooLHovEn (W.C.B.) (1936), pp. 197, 198; BEM- 
MELEN (R.W. van) (1949a), p. 341. 


PASUMAH TUFFS (Pasoemah ignimbrites) .... Pleistocene ? 
(Sumatra). 


WESTERVELD (J.). Welded rhyolitic tuffs or « Ignimbrites > in 
the Pasoemah region, West Palembang, South Sumatra. 


Originally discovered by ToBLER (1912, p. 28) and described 
by GUTZWILLER (1912, p. 76), the acid tuffs of the Pasumah region 
were first described and named by WESTERVELD in the above-cited 
paper. Acocrding to this author the tuffs represent welded rhyo- 
litic ashes resulting from a Katmai-like eruption (ignimbrites). 

The Pasumah tuffs form the base of a post- Tertiary volcanic 
formation, and disconformably overlie slightly southward-dipping 
upper Telisa Beds. They are probably conformably overlain by 
the upper part of the volcanic series, consisting of andesitic vol- 
canic extrusiva. 

Probably the material of the Pasumah Tuffs was erupted 
from fissure-shaped channels on the East side of the Barisan 
Moutains, after the late Miocene folding of the latter. The original 
channels are today covered by the andesites of the Dempo vol- 
cano. 

Type locality : The tuffs are named after the occurrence in the 
highland of Pasumah (Pasoemah), S of the Gumai Mnts, Palem- 
bang area, S Sumatra. No definite type locality is mentioned, but 
according to the geological map accompanying WESTERVELD's paper 
excellent outcrops may be found along the A. Selangis (river), 
the A. Lematang (river) and the Mulak (Moelak) River, all 
directly South of the Gumai Mnts. 

Geographical distribution : See type locality. 

Literature : ToBLER (A.) (1912), p. 28; GUTZWILLER (E.) (1912), 
p. 76; BEMMELEN (R.W. Van) (1949a), p. 202. 


PATJALAN LIMESTONE HORIZON (Formation) (Patjalan 
kalksteen zone) Hr dst cet GL ME U. Pliocene 
(E Java). 


BEMMELEN (R.W. van) (1938). De Ringgit-Beser. Nat. Tijd- 
schrift. van Ned. Ind., vol. 98, pp. 171-194. 


Neritic marine limestones, possibly laterally passing into the 
Menuran layers (q. v.). 


They are conformably overlain by the Leprak formation. The 
base of the limestones is unknown. 
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5 Type locality : Patjalan, 2 km S of Situbondo, N part of East 
ava. 

Geographical distribution : Area of a few square km around 
type locality only. 


Reference : BEMMELEN (R.W. Van) (1949a), p. 552. 


PELANG BEDS (Formation) ...................... Miocene 
(Java). 


BEMMELEN (R.W. Van) (1949). The Geology of Indonesia, 
vol. I A, p. 572. ; 


Strongly crushed gray marly mudstone with lenticular inter- 
calations of limestone with large Eulepidina (diam. 10 mm). 

These layers form the base of a neogene series typical for the 
Western part of the Kendeng Hills. They are overlain by the 
Kerek Beds (q. v.). According to Van BEMMELEN the Pelang Beds 
are equivalent to the Lutut Beds and the Sigugur limestones 
(q. v.), the former occurring in the vicinity of Semarang, the 
latter in the Karangkobar area. 

Type locality : About 1 km South of Djuwangi, near Kedung- 
djati, residency of Semarang, Central Java. 

Geographical distribution : Type locality, and small limestone 
hill of Mrisi in the N-part of the Western Kendeng (C. Java). 

Diagnostic fossils : Eulepidina sp. 


PELING LIMESTONE (Formation) (Peling Kalken) . Pliocene 
(Banggai Isl. E Celebes). 


KooLHOVEN (W.C.B.) (1929). Verslag over een verkenning- 
stocht in de Oostarm van Celebes en de Banggai Archipel, Jaarb. 
Mijnw. Ned. Indie, vol. LVIII, Verh. (1929), p. 191. 


Variously coloured limestone, chalky to crystalline in texture, 
rarely with corals. Smaller Foraminifera and Alveolinella occur. 
The formation disconformably overlies folded miocene and older 
rocks. The age is probably about Pliocene, but could not be 
definitely ascertained. Probably it represents a calcareous facies 
of the Celebes-Molasse, which is developed on the opposite East 
arm of Celebes. 

Type locality : Peling Island, Banggai Archipelago, S of the 
East Arm of Celebes. 

Geographical distribution : The formation covers the larger 
part of the Banggai Archipelago (the Islands Peling, Banggai, 
Labobo and Bankurang). 


PEMALI BEDS (Formation) (Pemali serie) ......... Miocene 

(Java). 

Haar (C. TER) (1934). Toelichting bij Blad 58 (Boemiajoe), 
Geol. kaart van Java, 1/100 000, pp. 10-12. 

Grey-blue and gray-green, rarely well-bedded Globigerina- 
marls, with sparse intercalations of grey-blue sandy limestone 
beds. Along Tjisadap river white tuffoid sandstones and coarse 
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sandstone lenses occur, the latter containing Foraminifera. The 
beds are very monotonous, and at least 900 m thick. In the type- 
region the underlying strata are not disclosed. 

The beds may according to VAN BEMMELEN be correlated with 
the Merawu Formation in the Karangkobar region (q. v.) which 
disconformably overlies the Eocene in that region. Apart from 
the foraminifera mentioned below, which indicate a middle Mio- 
cene (T. f) age, Camerina djogjokartae was found, no doubt from 
reworked Eocene deposits, which therefore cannot be far down 
below the lowest known parts of the Pemali Beds. Also according 
to vaN BEMMELEN, the Pemali Beds may be correlated with the 
Kerek Beds and the Rembang Beds in East-Java, and the Annu- 
latus Formation in W Java. 

The Pemali Formation is overlain by the Rambatan Forma- 
tion (q. v.). 

Type locality: The beds are named after the Kali Pemali 
(Pemali river) which runs W and N of Bumiaju, South of Tjire- 
bon (Cheribon), C. Java. The true type locality, however, is a 
section along Tjibabakan (Babakan River), long. 108° 52/57" E, 
lat. 791 S in the NW corner of sheet 58, Geol. Map of Java, 
1/100 000. 

Geographical distribution : Sheets 58 and 54, Java Geol. Surv., 
Western section of N Seraju Range, and to the W as far as the 
Bogor area and Bantam. 

Diagnostic fossils : Trybliolepidina aff. rutteni van der Vlerk; 
Nephrolepidina martini Schlumberger; N. ferreroi Provale; Mio- 
gypsina sp.; Cycloclypeus ex gr. C. carpenteri; Katacycloclypeus 
sp.; from sheet 54: Trybliolepidina radiata Martin. 

References: Herzen (W.H.) (1935), pp. 11-13; BEMMELEN 
(R.W. van) (19490), p. 604. 


PENJATAN BEDS (Formation) (Penjatan serie) .... Miocene 
(Java). 


BEMMELEN (R.W. van) (1937). Toelichting bij Blad 66 (Karang- 
kobar), Geol. kaart van Java, 1/100 000, pp. 13-16. 

The Penjatan Formation overlies conformably the Merawu 
Formation, while the limit with the latter is difficult to define 
exactly. It is distinguished from the Merawu Formation by: 
a) the absence of quartzose clastic beds, b) the presence of 
increased andesitic volcanic beds. Lower-, Middle- and Upper 
Penjatan Formation have been distinguished. 

1. The Lower Penjatan Formation. Marly tuff-sandstones and 
coarse to fine tuff breccias (augite and augitehornblende ande- 
sites), containing Globigerina and other smaller foraminifera, 
indicating a marine deposition. The thickness, as well as the 
coarseness, is very variable. In sheet 66 the thickness may reach 
1200 m, while in sheets 73-74 the thickness varies from 200 m 
in the S, to 500 m in the North. Chlorite, sericite, serpentine and 
zeolites indicate hydrothermal changes. 

2. The Middle Peniatan Formation is distinguished by the 
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presence of andesitic and basaltic lavaflows. These flows are sub- 
marine, and the composition is for a large part of glass, indicating 
guick cooling. Between the flows lenses of Globigerina-marls 
occur. 

Further constituents of the Middle Penjatan Beds are breccias 
and agglomerates and tuff-sandstones. The beds are very resistent 
to erosion, and tend to form ridges in the field. The thickness is 
variable, as the beds in fact only represent a strongly volcanic 
facies. In the Western Part of the East-N Seraju Mnts (sheet 66) 
the thickness of this particular member varies between 2000 m in 
the W toa few min the East. More to the East, S of Semarang 
(sheets 73-74) the thickness varies from 1000 m in the S to zero 
in the N. The eruption-centra must probably be sought in the S. 

3. The Upper Penjatan Formation. Globigerina-containing 
tuffaceous marls, clays and andesitic tuffs, without coarse compo- 
nents or lava-flows. The thickness is about 700 m in the West 
(sheet 66) diminishing to almost zero in the East (sheets 73-74). 
The reduction in Eastern direction is probably due to an orogenic 
movement, which started first in the East, and which caused the 
sediments to be eroded away in part. In the East, the Banjak 
Beds overlie the Upper Penjatan Formation with a distinct dis- 
conformity, while in the West, the disconformity with the over- 
lying Bodas Beds is hardly perceptible, if at all present. 

No fossils indicating an age have been mentioned, The under- 
lying Merawu Beds are of T. e.- T. f. age, the overlying Bodas Beds 
contain some larger Foraminifera indicating a probable Upper- 
most Miocene age. Therefore the Penjatan Beds must still be 
included in the T. f. 

Type locality : Kali Penjatan (river), which cuts through the 
beds over a considerable distance. The K. Penjatan joins the 
Gintung R. at a point long 109° 34’ 27” E, lat. 7° 17’ 40" S. 

Geographical distribution : Eastern Part of the N Seraju 
Range, S of the towns Pekalongan and Semarang, N Central 
Java; mapped distribution in the SW corner of sheet 66 (near 
Purbolinggo) and in sheets 74-73. 

References : BEMMELEN (R.W. van) (1941), pp. 24-27, BEMME- 
LEN (R.W. van) (1949a), p. 605. 


PETAI LAYER (Petai laag) ...... Upper Miocene ? Pliocene 
(Sumatra). 
See: BUKIT ASAM COAL BEDS. 


PEUNULIN FORMATION (Peunulin horizont) ...... Miocene 

(Sumatra). 

OPPENOORTH (W.F.F. and Zwrerzycri (J.) (1917). Verslag 
over het onderzoek der tertiaire petroleumterreinen, etc. (terrein 
Atjeh I), Jaarb. Mijnw. Ned. Oost Indie, vol. XLVI, Verh. I (1918), 
p. 220. 

In the type-locality the development is as follows : 

On top: 40-50 m clayey sandstones with plant-remains and 
bitumen, with calcareous concretions. 
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Below: several hundreds of metres of monotonous. well- 
bedded. fine-grained sandstones consisting of quartzgrains with 
calcareous cement, sometimes passing into limestones with thin 
intercalations of clay (2-10 cm) some 520 m below the top a zone 
with glauconite occurs, which is repeated sometimes in the under- 
lying beds. 620 m below the top a claybed of 25 m thickness occurs, 
with numerous Orbulina, resembling strongly the Border Clay 
Formation which overlies the Peunulin Formation. 

Below the Claybeds the sandstones again occur for several 
hundreds of metres. 

The thickness is varying from 800 m in the type region (Peu- 
dada) to 500 m more southwards, to 0 m in the district Lho Sukon. 

Probably the formation represents a locally developed regres- 
sive facies, while elsewhere (Atjeh II and III, Langkat) in the 
same time a clay facies was formed (Base of Border Clay Forma- 
tion ?, q. v.) The formation conformably overlies the Black Clay- 
stone Formation and is in turn conformably overlain by the Bor- 
der Clay Formation. 

Type locality: A. Peunulin (river), a tributary of the Kr. 
Uwié, in the district of Peudada, Atjeh, N Sumatra. 

Geographical distribution : District of Samalangga, Northern 
Gajo District to the Geureudong (volcanoe). The formation 
wedges out East of the Kr. Keureutoé (river). 

Diagmostic fossils : None mentioned. 


References: LE Roy (L.W.) (1948), pp. 500-508; BEMMELEN 
(R.W. van) (1949a), pp. 122, 123. 


PLATEAU SANDSTONE (Formation) (Plateau zandsteen). 
(Borneo). Eocene-Oligocene 


MOLENGRAAFF (G.A.F.) (1900). Geologische verkenningstochten 
in Centr. Borneo, pp. 322, 326, 425, 451. 


Gross-bedded, terrestrial quartz and arkose sandstones, some- 
times conglomeratic, with intercalations of clay and coal. To the 
South they merge into the brackish-water facies of the Melawi- 
series, to the North into the Marine tertiary of Central Borneo. 
In the places where both facies are present, the Plateau sand- 
stone is lying on top. The palaeogene age is ascertained by the 
marine facies into which it merges toward the North, where it 
overlies conformably beds with Cyrena pengaronensis Boettger 
and C. borneensis (Verbeek) indicating lower Eocene age. The 
sandstone itself is barren of fossils. 

In the Madi Highlands the Plateau sandstones disconformably 
overly highly folded pre-tertiary formations. Its own position is 
usually horizontal, but in some places folding occurs with very 
low dips and a general EW trend of the axis. 

Locally the coal seams reach a thickness of about 4 m. 
(Bukit Alat district). The watercontent of the coal is 4,67 96 
according to LoTH, 1920. 

In the Müller Mnts the Plateau sandstone merges into a 
Continental Volcanic facies. 
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South of the Madi Highlands the Plateau Sandstone contains 
a lens of clays with a brackish-water fauna with Melania and 
Corbula. This lens is called the Silat-facies by van BEMMELEN 
DM and is supposed to represent a lagoon which finally became 
and. 

Type locality : Madi Highlands, between Kapuas and Melawi 
rivers, West-Central Borneo. No true type locality defined. 

Geographical distribution : Westward into Serawak near 
Kuching; Eastward along the Barito Catchment area, Müller 
Mountains to far into Eastern Borneo. 

Diagnostic fossils : None. 


References : MoLENGRAAFF (G.A.F.) (1914), I, pp. 175-178; 
WING Easton (N.) (1914), pp. 179-189; Loru (J.R.) (1920), p. 258: 
RUTTEN (L.M.R.) (1927), pp. 240-249; ZEYLMANS v. EMMICHOVEN 
(C.P.A.) & TER BRUGGEN (G.) (1935), pp. 99-102; ZEYLMANS v. Em- 
MICHOVEN (C.P.A.) (1935), pp. 37-45; ZEYLMANS v. EMMICHOVEN 
(C.P.A.) (1938); pp. 135-149; ZEYLMANS v. EMMICHOVEN (C.P.A.) 
(1939), 68, pp. 7-186; BEMMELEN (R. W. vaN) (1949a), p. 126. 


POMPANGEO FORMATION (Pompangeo formatie) 
(Celebes). Cretaceous-Eocene 


BROUWER (H.A.) (1934). Geologische onderzoekingen op het 
eiland Celebes [with Hetzer (W.H.) and STRAETER (H.E.G.)], 
Verh. Geol. Mijnb. Gen. Geol. ser., vol. X, pp. 103-106. 


Phyllitic shales, micaceous sandstones, conglomerates and 
graywackes, all strongly folded and highly metamorphosed. They 
resemble the Tinombo Formation, but differ in that they do not 
contain the diabases and other volcanic constituents of the latter. 

The age is unknown, but is assumed to be Upper Cretaceous- 
L. Tertiary. 

Type locality : The beds are called after the Pompangeo Mnts, 
which are nearly entirely made up of these beds. No definite type 
locality is mentioned. 

Geographical distribution : Pompangeo Mnts in the N part of 
Central Celebes, S of Lemoro on the Gulf of Gorontalo, forming 
an area of about 40 km long in NS direction, and 20 km broad in 
EW direction. 

Diagnostic fossils : None. 


Reference : BEMMELEN (R.W. van) (1949a), pp. 407, 410, 415, 


PRANGAT BEDS (Prangat Schichten) ............ Miocene 
(Borneo). 
JezLER (H.) (1916). Das Oelfeld Sanga Sanga in Koetai, 
Zeitschr. practische Geologie, p. 83. 


Obsolete name for a part of the Pamaluan Layers (Lower 
Miocene) occurring in the coastal part of East Borneo Limestones. 


See: PAMALUAN LAYERS. 
9 Malayan 
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PREANGUERIAN (or PREANGERIAN ?) STAGE .. Miocene 
(Java). 
See : OOSTINGH’S MOLLUSCAN STRATIGRAPHY OF THE 
NEOGENE. 


PRE-MIOCENE CONGLOMERATES AND SANDSTONES 
(Simalur Island. W Coast Sumatra) Mesozoic, Eocene 
See: SIMALUR TERTIARY. 


PULAU BALANG LAYERS (Formation) (Poeloe Balang lagen) 
(Borneo). Miocene 
Rutten (L.M.R.) (1914). Neue Fundstellen von tertiaire Fora- 


miniferen in Ost Borneo, Samml. Geol. Reichsmus. Leiden, ser. 1, 
vol. IX, p. 282. 


Foraminiferal clays, marls, limestones and sandstones occur- 
ring over a wide area in E and SE Borneo, from Mangkalihat 
Peninsula in the North to Pamukan Bay in the South. In Mang- 
kalihat they are overlying the Taballar Limestone formation of 
Old Miocene or Aquitanian age (q. v.) and underlying the Balik- 
papan formation of upper Miocene age (q. v.). Southward, in 
Bungalun area, they are overlying a mixed marine clay-marl- 
limestone series and intercalated volcanic deposits; underlying 
a neritic-littoral series with alternating foraminiferal clays, sand, 
marls, and lignite layers. 

Near Balikpapan they are overlying the Bebuluh Beds (q. v.) 
and underlying the Balikpapan Beds (q. v.). South of Balikpapan 
they are overlying limestones and are overlain by the Balikpapan 
Beds. The included foraminiferal fauna indicates a Burdigalian 
(T. f1) age. This indication is fortified by Brrr's (1947) determi- 
nations of the molluskan fauna. Thickness 1 000-1 500 m. 

Type locality: Pulau Balang (— Balang Island), Balikpapan 
Bay, East Coast of Borneo. 

Geographical distribution : Mangkalihat peninsula. In the 
Eastern part of the Mangkalihat Peninsula the P. B. layers are re- 
presented by the Tendeh-Hantu limestone; the Bungalun River 
area, Sungai Sangatta, Sungai Karangan, Sankulirang Bay; SE 
Kutai and Balikpapan area; the Pasir district between Balik- 
papan and Pamukan Bay; all along the East Coast of Borneo 
(Sungai — River). 

Diagnostic fossils : Flosculinella bontangensis (Rutten); Mio- 
gypsina sp. sp.; Lepidocyclina sp. sp.; Cycloclypeus sp. 

References: Rutten (L.M.R.) (1927), pp. 231; Usacus 
(J. G. H.) (1938), unpublished; Moner (W.) (1943), unpublished; 
BEMMELEN (R.W. van) (1949a), pp. 134, 138; Lrurorp (W.) and 
VLERK (I.M. van DER) (1931), pp. 619; Beers (C.) (1947), pp. 40-42. 


PULAU MELAJU BRECCIA (Member) (Poeloe Melajoe 


Bree); ‚TARA OU, NG SURE UE Permo-Carboniferous 
(Borneo). 


MOLENGRAAFF (G. A. F.) (1900). Geologische verkenningstoch- 
ten in Centraal Borneo, p. 91. 
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Basic volcanic facies of the Danau Formation (a. v.) consisting 
of green and black diabase breccia with serpentine on fractures 
and veins. The sedimentary facies of this Danau Formation 
contains Fusulinids and Plants, indicating a Permo-Carboniferous 
age. (See discussion of Danau Formation). 

Type locality: Pulau Melaju, Upper Kapuas area (Lake 
District), Central Borneo. 

Geographical distribution : A narrow, East-West extending 
zone, 800 km long, between Kuching and Berau, with a breadth 
of about 50 km. 


References: MOLENGRAAFF (G.A.F.) (1909); MOLENGRAAFF 
(G. A. F.) (1915), pp. 1058-1073; Rurren (L. M. R.) (1927), pp. 262- 
268; ZEYLMANS VAN EMMICHOVEN (C.P.A.) (1938), pp. 138; BEMME- 
LEN (R.W. van) (1949a), pp. 63. 


PULUBALANG LAYERS (Formation) ............. Miocene 
(Borneo). 


See: PULAU BALANG LAYERS (Formation). 


PUTJANGAN FORMATION (Poetjangan-Schichten) 
(Java). Pleistocene 


Duyryes (J.) (1936). Zur Geologie und Stratigraphie des Ken- 
denggebietes zwischen Trinil und Soerabaya (Java). De Ing. in 
Ned. Indie, vol. VIII, pt. IV, pp. 136, 137, 138, 142, 146. 


In this formation two facies may be distinguished : a marine 
clayey facies, and a volcanic tuffaceous to sandy facies. The latter 
is rich in vertebrate fossils. 

The volcanic facies is developed in the Western part of the 
Kendeng Hills, while to the East more and more marine inter- 
calations occur, so that near Surabaya the formation consists 
entirely of clays and volcanic tuffs with marine molluscs. 

Three sections were described by DuyrJes in the original 
paper: The most eastern one is at Perning, N of Modjokerto, 
near the locality where Homo modjokertensis was found : 


Top, 
OREN Vas. Gage ue ba Eas dE enki Ra d 35m 
f. Marly-clayey tuffsandstone with marine. 
molluscs and Echinoids (III molluscan zone) ......... 10m 
. Green Clay (locally developed) ...................... 5m 


e 
d. Thickbedded coarse sandstones with irregular lenses 

of conglomerates with boulders of andesite; fine clay 

tuff is locally intercalated. The lower part contains 

thin bedded fine tuffsandstone, forming a passage to c. 

Fragments of vertebrate remains. 

This part contained the skull of Homo modjokertensis. 

PN PT NO Rt TERT T ELEC dd Pd Bak ek ao OS 100m 
c. Thinbedded, finegrained tuffsandstone with a varying 

eunteht OL due Leu e ud MERE EE SC ELE cue es 10m 
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b. Marls and clayey, sometimes conglomeratic tuffsana- 
stones with marine molluses and locally developed 
coral-bioherms. 
Big andesite boulders occur (Molluscan zone II) ...... 15m 
a Thin tuffsandstone bed and clayey tuffsandstone, some- 
times with marine molluscs and difficult to separate 


from, b: (Molluscan zone ER) ee T ere 25m 
Floor. 
Total thickness) 4X t ma Be TAN Na PEPPER 200 m 


At the Gunung Butak, 90 km W of the preceding 
locality, the following section was described : 


d. Bedded tuffs and tuff sandstones .............. 125m 
ew LUMOLECCIA e tem LL ee ee an an EE 75m 
b. Bedded tuffs and tuffsandstones ............ 40m 
a.sTuffbreecia, u... Dunn ER NN N 200 m 


This upper part has been called Butak Beds by van Es, 1931, 
p. 99. 

The volcanic upper member lies here on top of a marine lower 
member, called Ngronan Member (Ngronan Horizont) : marly and 
calcareous volcanic tuffsandstones, containing marine molluscs, 
thickness 100 m. The total thickness of the Putjangan formation 
is therefore 540 m. Even more to the West, at Trinil, the Put- 
jangan Formation is represented by 100 m volcanic breccias, with 
local intercalations of sandstones, tuffs and tuffaceous black clays, 
with freshwater molluscs. The entire section at Trinil is therefore 
non-marine. 

In general the facies of the Putjangan formation is strongly 
variable. This is due to its genesis: the volcanic beds have been 
deposited by the Willis volcano, which in this time (Lower Pleis- 
tocene) was very active. The lower part of the volcano reached 
into the marine Kendeng Basin, where at the same time lime- 
stones and marine clays were deposited. The volcanic activity 
and the radius of the volcano increased during the time of 
deposition, so that the lower parts of the formation are marine 
over a larger distance than the upper parts. 

In the transition area three marine molluscan zones have been 
distinguished, one at the base, one in the middle and one at the 
top of the formation. Not all three zones are represented every- 
where, however. 

The volcanic facies contains locally vertebrate fossils, which 
have been placed at the Lower Pleistocene by von KOENIGSWALD 
(Djetis Fauna) (1934, pp. 190 ff). 

In the Sangiran dome the Putjangan Beds are developed as 
black clays with a rich vertebrate fauna, as well as numerous 
fresh water molluscs. Somewhat above the base (about 25 m) 
there occurs a thin marine intercalation in the black clays, formed 
by sands with marine molluscs, followed by beds of nearly pure 
diatomaceous earth. 

The thickness of the black clays is about 300 m. 

The Putjangan Formation overlies the Kalibeng Formation, 
and is in turn overlain by the Kabuh Formation. 
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Type locality : Gunung (Mnts) Putjangan, 20 km N of Djom- 
bang, E Java, 112017” 7" E, 7°23 10” S. 

Geographical distribution : Along the entire length of the 
Kendeng Range, over an E-W distance of 200 km, in a strip along 
the S slope of a breadth varying between 0.5-5 km; further in 
the centre of the Sangiran dome, 15 km N of Surakarta, near the 
railway station Kalioso. 

Diagnostic fossils : Manis palaeojavanicus Dubois; Epimachai- 
rodus zwierzyckii Von Koenigswald; Stegodon trigonocephalus cf. 
praecursor V.K.; Hippopotamus (Hexaprotodon) antiquus Von 
Koenigswald; Cervus zwaani Von Koenigswald; Antilope mod- 
jokertensis Von Koenigswald; A. cf. saatensis Von Koenigswald; 
Leptobos cosijni Von Koenigswald; Tapirus pandanicus Dubois. 


References: Es (L.J.C. van) (1931); KOENIGSWALD (G. H. R. 
von) (1934), pp. 185-200; KoENIGsWALD (G. H.R. von) (1935), pp. 
67-70; Duyrses (J.) (1938), pp. 18-36; Duvrses (J.) (1938a), pp. 
16-45; Duyrses (J.) (1938b), pp. 30-50; Duyrses (J.) (1938), pp. 
15-35; BEMMELEN (R. W. van) (1949a), pp. 93, 96, 98, 570, 574, 579. 


Q 


QUARTZSANDSTEINABTEILUNG ............. Oligocene ? 
(Sumatra). 
See: QUARTZ-SANDSTONE STAGE. 


QUARTZ-SANDSTONE MEMBER ....... Oligocene-Miocene 
(S. and C. Sumatra). 


See: LAHAT FORMATION. 


OUARTZ-SANDSTONE STAGE (Formation) (Kwariszandsieen 
ufdeimg dee AA ee ae ee ege Oligocene ? 
(Sumatra). 


Musprr (K. A. F.R.) (1929). Beknopt verslag over de uit- 
komsten van nieuwe geologische onderzoekingen in de Padang- 
sche Bovenlanden. Jaarb. Mijnw. Ned. Indie, Verh., pp. 313-319. 


The stage begins with a basal conglomerate, sometimes abra- 
sian breccias, and consists for the rest of micaceous guartz- 
sandstone, alternating with arkoses, thin clay shales, and freguent 
coal seams of apparently allochthonous origin. Near Sawah Luntoh 
these coal seams attain exploitable thickness, and are mined in 
the Umbilin Coal Field. North of Umbilin, in the upper Kampar 
area, the lower and middle parts of the Quartzsandstone Stage is 
developed in a somewhat different facies, with dark, bituminous 
marly shales passing into oil-bearing sapropelites and torbanites, 
with some corallimestone beds near the base. 

In the Gajo-lands (Oreng river in Central Atjeh), (VAN BEMME- 
LEN encountered reticulate Camerina (fichteli-intermedia) (Oli- 
gocene) in a calcareous sandstone which seems to be intercalated 
in the upper parts of the Quartzsandstone Stage. The formation 


134 
(Quartz-sandstones stage, continued) 


disconformably overlies the Breccia and marl stage, or, in its 
absence, folded pretertiary formations. It is conformably overlain 
in turn by marls, containing Foraminifera indicating a Burdi- 
galian age (T. e5-f1). The age of the Quartzsandstone Stage may 
therefore be Oligocene - Lower Miocene. 

According to vaN BEMMELEN (1949, p. 114), the stage passes 
sideward into Oligo-Miocene Old andesite formations (Gumai and 
Garba Mnts, Lampongs). It may possibly be correlated with the 
upper part of the Plateau Sandstone Formation (q. v.) of Borneo. 

Type locality : Umbilin coal exploitations, near Sawah Lunto, 
Padang Highlands, W. Central Sumatra. 

Geographical distribution : Gajolands, Atjeh; Tobalands, East 
part of Central Sumatra, Djambi, intramontane basins of the 
Barito Range along W. Sumatra, Padang Highlands. 

Diagnostic fossils: Camerina sp. ? (see text). 

Other names: Quartz-sandstone Formation (VAN BEMMELEN, 
1949, pp. 113, 114, 120, 121, 122); Quartzsandsteinabteilung (Mus- 
PER, 1935, p. 169). 


References : LEUPOLD (W.) and VLERK (I. M. van DER) (1931), 
pp. 631, 632; Musrer (K.A.F.R.) (1935), p. 169 ff; BEMMELEN 
(R. W. van) (1949a), pp. 113, 119, 120-124, 143. 


R 
RADJAMANDALA LIMESTONE (Formation) (Radjamandala 
Kalksteine) ir HG JR oes Lenka ESSE Oligo-Miocene 
(W Java). 


Martin (K.) (1911b). Vorlaüfiger Bericht über geologische 
Forschungen auf Java. Zweiter Theil. Samml. d. geol. Reichsmus, 
Leiden, serie 1, Bd IX, pt. 4, pp. 24-28, 56. 


About 200 m thick, massive, coralline limestones forming a 
marked ridge near Raajamandala, about 50 km West of Bandung, 
West Java. The beds overlie marly clay-shales and quartz-sand- 
stones with Camerina fichteli-intermedia of Oligocene age, and 
are in turn overlain by Globigerina marls and andesites with 
marine intercalations of Burdigalian age. The fauna included in 
the limestones is of Aquitanian age. The limestones are strongly 
disturbed by tectonical movements, partly overthrust. 

Other names : Masigit limestone, van BEMMELEN, 1949, pp. 109, 
639; Tagogapu limestone, LEUPOLD & vAN DER VLERK, 1931, pp. 639 
and table. 

Type locality : Gunung Masigit, near Radjamandala-Tjiand- 
jur, Preanger, West Java. 

Geographic distribution : Near type locality only. 

References : HARTING (A.) (1929), pp. 1-14; Kürrer (H.) (1931), 


pp. 105-109, BEMMELEN (R. W. van) (1949), pp. 109, 639; LEUPOLD 
(W.) and VLERK (I. M. v.p.) (1931), pp. 639, table. 
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PA ana BEDS (Formation) (Rambatan Serie).. Miocene 
Java). 


Haar (C. TER) (1934). Toelichting bij blad 58 (Boemiajoe). 
Geol. Kart van Java, 1: 100,000, pp. 12-15. 


The base consists of calcareous sandstones and conglomerates 
alternating with marls and shales in thin layers. It is probable 
that an erosion-hiatus consists between the Rambatan Beds and 
the underlying Pemali Beds as fragments of the latter beds are 
contained in the conglomerates. On top of these basal beds are 
lying thin-bedded calcareous sandstones, lightgrey to blueish 
coloured. The bedding planes are often corrugated. Intercalated 
between the sandstones are thin layers of marl. The clastic part 
of the caleareous sandstones consists of andesitic material, in- 
creasing in relative importance towards the South. Typical for 
the sandstones is the presence of fibrous calcite in thin layers, 
the fibres standing at right angles to the bedding planes. The 
beds contain numerous foraminifera, listed below. The fauna 
points to a middle miocene age (T. f2-3). The total thickness of 
the beds is 300 m. The Rambatan Beds overlie the Pemali Beds 
and are overlain by the Lawak Beds. According to van BEMMELEN 
(1949), p. 605) the complex Rambatan, Lawak and Halang Beds 
may be correlated with the Penjatan Series in the Eastern part 
of the North Seraju Range. 

Type locality : The formation is named after the Kali Ram- 
batan, which over a distance of about 10 km flows along the 
contact between Rambatan Series and Halang Series. The best 
section is found where the Rambatan River cuts through the 
anticline 1 km SW of Pamulian, long. 108° 54’ E, lat. 7° 3’ 30" E. 

Geographical distribution: Sheets 54 and 58 Java geol. Survey; 
W. part of North Seraju Range. 

Diagnostic fossils : Cycloclypeus inornatus var. inornata Tan, 
C. radiatus Tan; Trybliolepidina rutteni Van der Vlerk; Nephro- 
lepidina ferreroi Provale; N. angulosa Provale; Miogypsina the- 
cidaeformis Rutten; Gypsina globula (Reuss). 


References: Herzen (W.H.) (1935), pp. 13, 14; BEMMELEN 
(R. W. van) (1949a), pp. 605. 


RANAU TUFFS (Ranautufstroom) .............. Pleistocene 
(Sumatra). 


BEMMELEN (R. W. van) (1932). Toelichting bij Blad 10 (Batoe- 
radja). Geol. Kaart van Sumatra 1: 200000, p. 33. 


Pumiceous dacitic and liparitic tuffs with guartz, biotite, acid 
plagioclase and ore, partly in the shape of volcanic avalanche de- 
posits, partly aeolic and secondarily deposited by flowing water. 
In the Roeas River a basal clayey layers containing fragments of 
guartzsandstone of the underlying Neogene, occurs. The tuff is 
younger than the young neogene orogenic phase, and discon- 
formably overlies folded tertiary and older rocks. The age is 
assumed to by guaternary, as they are covered by holocene and 
recent andesitic volcanic effusiva. According to vaN BEMMELEN 
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(1949a) the tuffs may be considered to be ignimbrites comparable 
to those of Lake Toba. 

Type locality : No definite type-locality indicated. The tuffs 
are especially well developed and disclosed around Lake Ranau, 
Western South Sumatra. 

Geographical distribution : The tuff forms extensive plateaus 
between Lake Ranau and the Garba Mnts in the N with thick- 
nesses ranging from 200 m in the S near the Lake to about 10 m 
near the Garba Mnts. SW of Lake Ranau, SW of the volcano 
Seminung, between Sukau and Liwa, 300 m of the tuffs are 
exposed. SW of Sukau at an altitude of 1100 m, traces of the 
tuff are still to be found. To the W and SW large parts of the 
Semangka depression are covered by Ranau tuff of varying thick- 
ness. 

Literature : BEMMELEN (R. W. VAN) (1933), pp. 25, 42-46, BEM- 
MELEN (R. W. van) (1949), pp. 202, 680. 


RANTAUTIDJANG TUFFACEOUS SERIES (Member) (Ran- 
tautidjang Tuf-serie) .. . rece «es deos. not Miocene 
(Sumatra). 

Lruporp (W.) and VLERK (I. M. van DER) (1931). The Tertiary, 
Leid. Geol. Meded., vol. V, table. 

Freshwater tuffaceous series. No other, more detailed refer- 
ences could be found, but as the unit is assumed to overlie the 
basement, and is in turn overlain by the Baturadja limestone it 
may be assigned to the Telisa formation of the Palembang Ter- 
tiary (q.v.). The age is therefore Lower Miocene (T. el) or 
Aquitanian. Possibly the member is equivalent to the Silicified 
Wood Zone (Member). 

Type locality : Rantautidjang, South Sumatra. 

Geographical dsitribution : Unknown. 

The term is obsolete. 


RED SHALE FORMATION (Roode schalie formatie) 

(Celebes). Cretaceous-Eocene 

At various parts in Celebes a complex of typical red shales 
and marls occurs, sometimes alternating with calcareous rocks, 
which is one of the disputed formations of Celebes in respect to 
its exact age. 

In the opinion of various geologists the red shales can be 
distinguished in red shales of Eocene age (the base of the Sesean 
breccia) and red shales and red calcareous sediments of Creta- 
ceous age (Sumalatra stage, Tinombo formation, Dolokapa forma- 
tion, and Maroro formation). 

The term is obsolete, and does not seem to have any strati- 
graphical or regional value. 


REEF LIMESTONE FACIES (Member) (Rifkalk facies) Miocene 
(Java). 


See: TJIMANDIRI COMPLEX. 
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REMBANG BEDS (Formation) (Rembang lagen) .... Miocene 
(Java). 
Martin (K.) (1900). Samml. d. geol. Reichsmus. Leiden, 
ser. 1, vol. 6, pp. 173-174. . 


Limestones and marls reaching a thickness of over 3000 m, 
containing faunas of Mollusca and larger Foraminifera. Martin 
found that the molluscan fauna contained 15 % of recent forms, 
indicating a lower miocene age (Martin, 1907). Recent studies 
(HaaNsTRA and SPIEKER, 1932; WANNER and Hann, 1938; PANNE- 
KOEK, 1936) have furnished 212 species determined from the 
Rembang Beds, 40 of which were found to belong to recent 
fauna, ie. 19%. From this a Lower Miocene (Burdigalian) age 
was concluded (Rembangian of OosTINGH). 

In the Tjepu area (B. P. M.) a tripartition is found : 

3. Upper orbitoid limestone, 

2. Lower orbitoid limestone, 

1. Base Marl, 
with ages Tf2, Tfl and Te respectively. The very thick Base 
Marl is correlated with the Kudjung formation and considered 
to be a Gumai tectofacies unit (q. v.). 

The base of the Rembang Formation is unknown, even from 
drillings by the B. P. M. The beds are overlain by the Wonotjolo 
Stage of the Tjepu Tertiary section. 

Type locality : Rembang, NE Java. 

Geographical distribution : Residency of Rembang, Tjepu 
area, W. of Surabaya, NE Java, in the areas of numerous anti- 
clines. Size of area: 200 km in E-W direction, 65 km in N-S 
direction. 

Diagnostic fossils : Lepidocyclina (Eulepidina) sp.; Cyclocly- 
peus annulatus. 

References: Martin (K.) (1907), pp. 145-152; Martin (K.) 
(1932), pp. 149-151; Haansrra (U.) and Spieker (E.) (1932); 
WANNER (J. and Hann (E. (1935); PANNEKOEK (A.) (1936); 
ScHUPPLI (H. M.) (1946), pp. 1-22; Scmurpri (H. M.) (1932), pp. 95- 
121; BEMMELEN (R.W. van) (1949a), pp. 586, 587; (19495), p. 33, 
table 5. 


HEMBANGIAN STAGE M... he cuve ee ee S Miocene 
(Java). 
See : OOSTINGH'S MOLLUSCAN STRATIGRAPHY OF THE 
NEOGENE. 


REO FORMATION (Reo formatie) ................. Miocene 

(Flores). 

PANNEKOEK VAN RHEDEN (J. J.) (1911). Overzicht van de geogr. 
en geol. gegevens verkregen bij de mijnb. geol. verkenning van 
het eiland Flores in 1910 en 1911. Jaarb. Mijmw. Ned. Indie, Verh., 
pp. 208-226. 

Strongly disturbed limestones with tuffs, agglomerates and 
effusives of the same composition. The tuffs contain fossil wood, 
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(Reo formation, continued) 


the limestones were reported to contain a strongly mixed fauna 
of Lepidocyclina, diverse molluscs, corals and echinoids. 

The age of the formation was assumed by PANNEKOEK VAN R. 
to be Tertiary and possibly Mesozoic. 

The name is obsolete at present. A new stratigraphy of Flores 
has been established by H. EHRAT (Geologisch mijnbouwkundige 
onderzoekingen op Flores, Jaarb. Mijnw., 1925, Verh. II, 221-315). 


Reference: Rutten (L. M. R.) (1927), pp. 658-660. 


RINGGIT SERIES (Formation) (Ringgit serie) .... Pleistocene 
(E Java). 


BEMMELEN (R.W. van) (1938). De Ringgit Beser. Nat. Tijd- 
schrift van Ned. Indie, vol. XCVIII, pt. 4, pp. 171-194. 

Leucite-bearing volcanic beds erupted by the Pleistocene 
Ringgit volcano. 

The series is overlying the Leprak-Layers (q.v.) and is in 
turn overlain by the Batungampur Horizon (q.v.), erosion pro- 
ducts of the Ringgit volcanics. 

Type locality : Gunung Ringgit, halfway between Besuki and 
Situbondo, N. Coast of East Java. 

Geographical distribution : Ringgit Beser volcanic complex, 
between Bondowoso and Situbondo, N. part of East Java. 


Reference : BEMMELEN (R. W. van (1949a), pp. 552. 


ROBULINA CLAY MEMBER (Robulina Klei) 
(Sumatra). 


OPPENOORTH (W.F.F.) and Zwirerzycri (J.) (1917). Verslag over 
het onderzoek der Tertiaire Petroleumterreinen, etc. (Atjeh I). 
Jaarb. Mijnw. Ned. Indie, vol. XLVI, Verh. I (1918), pp. 230, 231. 


The member was originally described as a separate formation, 
but all indications go to point out that it is a locally developed 
facies of the Rotalia Sandstone Formation (q. v.). 

Dark to grayish green marls and claystones, containing nu- 
merous small limestone concretions similar to those of the Border 
Clay Formation. The bedding is indistinct, only visible on the 
weathered surface. Lenses of sandstone, tuffaceous sandstone or 
conglomerate occur. On weathering the colour becomes yellow, 
while the conchoidally breaking rock forms a soil called « bateé 
bro» or « Batu busuk » by the local population. 

Fossils are scarce, but some badly preserved molluscs have 
been found, distinguishing it from the Border Clay Formation. 
The smaller foraminifer Robulus occurs in large numbers, giving 
its name to the member. The thickness varies; maximum in the 
Abu Usong anticline 700 m, to disappear completely towards the 
East, changing in the typical development of the Rotalia Sand- 
stone Formation (Rotalia Zone). Where the Robulina clay is 
developed, it overlies the Intervening sandstone member, and is 
in turn overlain by the Tuffaceous Conglomerate Member. 

Note : Since Rotalia sandstone formation has been correlated 
with the Lower Palembang Formation (compare Keutapang for- 


cm Miocene 
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mation) the subjacent Robulina Clay Member cannot easily be 
eguivalent to Middle Palembang formation and moreover the 
still strongly marine character points to a relatively older age ie. 
nearer to the T. f1-2 Border Clay. It may be stratigraphically 
equivalent to the Lower Palembang Formation, about T. £3. 

Type locality : Not indicated. 

Geographical distribution : Districts of Peudada and W. Peu- 
sangan, North Atjeh, N. Sumatra. 

Diagnostic fossils : Robulus sp. 


References : RuTTEN (L. M. R.) (1927), pp. 409-411; BEMMELEN 
(R. W. van) (1949a),. pp. 122, 123. 


HOBURBNASEBELD OO A Pré rente, ate ten RIA Miocene 
(N Sumatra). 
See: ROBULINA CLAY MEMBER. 


ROTALIA SANDSTONE FORMATION (Rotalia Zone) 
(Sumatra). Miocene-Pliocene 


OPPENOORTH (W.F.F.) en ZWIERZYCKI (1917). Verslag over 
het onderzoek der Tertiaire Petroleumterreinen, etc. (Atjeh I). 
Jaarb. Mijmw. Ned. Oost Indie, vol. LXVI, Verh. I (1918), pp. 
233-238. 


Laterally much varying sandstone unit, nearly everywhere 
containing abundant Rotalia sp. Towards the West the formation 
contains three members at the base, the Intervening sandstone 
member (separately treated), and the Robulina Clay member (sep. 
treated), which are off-shore facies developments of the formation, 
and the Tuffaceous conglomerate member at the top. 


Comments from B.P.M.: 

It seems preferable however, to separate the Tuffaceous 
Conglomerate member from the Rotalia Sandstone formation and 
to designate it as an independent formation, as originally meant 
by OPPENOORTH and ZWIERZYCKI (see Tuffaceous conglomerate 
member). In the following points the remarks regarding the 
possible correlation of the Rotalia Sandstone formation apply to 
this formation without the above mentioned Tuffaceous Conglo- 
merate member. 

In its typical development the formation consists of volcanic 
tuffaceous sandstone containing quartz, amphibole, plagioclase and 
pumice, all in angular fragments. The lower part contains lenses 
of conglomerates with volcanic boulders and marly to calcareous 
cement. In Peudada, where the lower part of the formation 
consists of the above mentioned members, the thickness is only 
400 m. The basal part consists of a number (3-6) of coarse conglo- 
merate layers interbedded with fine-grained tuff-sandstones. Then 
follow sandstones and marls with abundant fragments of molluscs, 
while locally this part is developed as coralline limestone (reefs ?) 
and conglomeratic limestones with numerous fossils, again 
followed by fossiliferous tuff-sandstones. Upwards the formation 
becomes more and more volcanic, and passes into the overlying 
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Tuffaceous Conglomerate Member (or Formation). Towards the 
East the facies changes and becomes more clayey. Two thick 
claybeds of about 150 m each are intercalated, the clay much 
resembling the Robulina Clay Member, but differing in that the 
smaller foraminifera are Rotalia instead of Robulus. The basal 
conglomerates disappear, while fine-grained strata with plant- 
remains appear. The thickness of the formation sensu stricto 
increases in eastern direction to a minimum of 1100 m in East 
Peusangan. Here it overlies the Borderclay Formation directly 
and is in turn overlain by the « Chief Fossil zone » (Fossiliferous 
Marly-sandstone Formation). The formation is probably strati- 
graphically eguivalent to the Lower Palembang Formation of 
South Sumatra (T. f3). The presence of numerous Rotalia indi- 
cates brackish water sedimentary environments. 

Type locality : Not indicated. 

Geographical distribution : The formation is only recognized 
as such in Nord Atjeh (Atjeh I). In Atjeh II and Lang kat, the 
stratigraphical eguivalent is probably the Keutapang Formation 
(Keutapang horizont). In Atjeh III the lower part of the sandstone 
and conglomerate formation may be considered as stratigraphical 
eguivalent. 

Diagnostic fossils: Rotalia spp.; Arca sp.; Tapes sp.; Xeno- 
phora sp.; Solarium sp.; Pleurotoma carinata; Conus sulcatus. 

References : Rutten (L. M. R.) (1927), pp. 410, 411; BEMMELEN 
(R. W. van) (1949a), p. 123. 


ROTALIA- ZONE s. ea aieo Ras Upper Miocene 
(Sumatra). 
See: ROTALIA SANDSTONE FORMATION. 


RUMU BEDS (Formation) (Roemoe lagen) ... Upper Jurassic 

(Buton). 

Herzez (W. H.) (1936). Verslag van het onderzoek naar het 
voorkomen van asfaltgesteenten op het eiland Buton (ZO Celebes). 
Versl. en Meded. v. Ind. Delfst. etc., No. 21, Dienst Mijnb. Ned. 
Indie, p. 8. 

Dense gray limestone and marls alternating with intercal- 
ations of dark gray mudstones. They are apparently conformably 
overlying Lower Jurassic Ogena Beds, and are overlain by Cre- 
taceous Tobelo Beds. They contain a fauna of Oxford age, 
according to WANNER (1940), GERTH and STEHN (fide van BEMME- 
LEN, 1949). Locally manganese nodules are intercalated. 

Type locality: Central part of Rumu Mnts, E-point of SE 
Buton (Island South of Celebes), Moluccas. 

Geographical distribution: Area of 4 km long in E-W di- 
rection, 1 km broad, in core of Rumu anticline (Mnts). 

Diagnostic fossils : Belemnopsis gerardi Oppel; Belemnopsis 
alfurica Boehm; Aucella cf. malayo-maorica Krumbeck; Sto- 
miosphaera moluccana; Cadosina fusca. 

References : WANNER (J.) (1940), pp. 75-99; BEMMELEN (R. W. 
VAN) (1949), p. 419. 
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SADJAU-TARAKAN BEDS (Formation) (Sadjau Tarakan 
Jagen c Ax ChE DI EE iudi Pliocene 


(NE Borneo). 


HARTING (A.) (1925). Bijdrage tot de geologie van Borneo. 
Verh. Geol. Mijnb. Gen. Ned. em Kol. Geol. serie, vol. VIII, 
pp. 202-212. 


The Sadjau Tarakan Formation is composed of two parts: 
an upper green clay and tuffaceous sandstone member and a lower 
light blue-green plastic, homogeneous clay member containing 
some lignite beds. Total thickness about 360 m. The lower division 
contains some economically important lignite seams in its upper 
part. 

These beds are overlain by the Bunju Beds (q. v.) , and overlie 
with an angular unconformity the miocene Antjam and Tabul 
formations. 

Type locality : Sungai Sadjau, Lower part of Bulangan basin, 
Berau, NE Borneo. 

Geographical distribution : Berau, Salimbatu-Antjam district, 
Tudung districts, Tarakan, Bunju; all in NE Borneo. 

Diagnostic fossils : None known. 


Reference: LEupoLp (W.) en VLERK (I.M. van DER) (1931), 
pp. 621-623. 


SEUBISSPACES E n Codi. deut ient ee ee Serres Aires Pliocene 
(Siberut Island). 
See: SIBERUT TERTIARY. 


SAKADUA BEDS (Member) (Sakadoea lagen) ...... Miocene 

(E Borneo). 

LEUPOLD (W.) and VLERK (LM. van DER) (1931). The Tertiary. 
Leid. Geol. Meded., vol. V, table. 

The member was mentioned by the above authors in their 
table, but no reference was made to it in the text. It seems to 
form the lower part of the Bebuluh formation (q. v.). 

As the term has not been mentioned by any of the later 
authorities on this region, it might as well be dropped. 

Note : Doubt exists whether a mistake was made in Sakadua 
(meaning two rivers) or in Sakadoe lagen, which perhaps must 
be written Sakadoea. 


SALAMUKU BEDS (Formation) (Salamoekoe Schichten) 
(Sumatra). Carboniferous 


See: DJAMBI CARBONIFEROUS SERIES. 
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SALING FORMATION (Salingserie) ............ Cretaceous 
(Sumatra). 


MUSPER (K. A. F. R.) (1937). Toelichting bij Blad 16 (Lahat). 
Geol. Kaart van Sumatra 1: 200 00, pp. 15-18. 


Indistinctly bedded volcanic breccias and tuffs, with lava- 
flows of basaltic-andesitic composition, hydrothermaly metamor- 
phosed to greenstones. Three limestone-zones are intercalated, 
with intrusive dikes of basic plutonics. Originally the name 
« Diabase-Formation > was applied to it by ToBLER (1925), but as 
diabase occurs in different stratigraphic levels in S. Sumatra, this 
name has been dropped. The limestones contain badly preserved 
fossils, originally thought to indicate a Lower Cretaceous age. 
A reconsideration of the fossils by YABE (1946) indicates, however, 
a possible Upper Jurassic age (L. vinassai = Cladocoropsis mira- 
bilis Felix, occurring e.g. in the U. Jurassic Torinosu Limestone 
of Japan). See: WANNER, 1952, p. 60. Some of the limestones 
reach a considerable thickness, up to 350 m. Locally they are 
developed as unbedded reef-limestones, but normally the lime- 
stone is well-bedded. The total thickness of the Formation is 
about 450 m. 

Both are disconformably overlain by the Lahat group. It is 
almost certain that Saling Formation and Lingsing Formation 
only represent facies of a contemporaneous sedimentary series. 

Type locality : Saling River, on N slope of the Gumai Mnts, 
Residency of Palembang, South Sumatra. Long. 103° 17 37” E, 
Jat. 39 49^ S. 

Geographical distribution : N part of the Gumai Mnts, in an 
area of about 60 square km. 

Diagnostic fossils: Lovéenipora  vinassai Giattini var. ?, 
Loftusia bemmeleni Silvestri, Nerinea (Nerinea) palembangensis 
Musper, Nerinea cf. etalloni Pictet et Camp., Alectryonia cf. cari- 
nata (Lamarck), Phaneroptyxis cf. abbreviata Phil. (Musper, 1934). 

References: Musper (K. A. F.R.) (1934), pp. 521-531; Bem- 


MELEN (R.W. van) (1949a), pp. 661, 667, 670, 671, also fig. 34, 
opp. 117; Yame (H.) (1946); WANNER (J.) (1952), p. 60. 


SALUL BEDS (Formation) ................. Eocene-Miocene 
(Simalur Island - W Coast Sumatra). 
See: SIMALUR TERTIARY. 


SAMBUPITU LAYERS (Formation) (Samboepitoe lagen) 
(Java) Miocene 
See: SOUTHERN MOUNTAINS MIOCENE (Series). 


SAMPAJAU MARL MEMBER 
(Borneo). 


LEUPOLD (W.) & VAN DER VLERK (I.M.) (1931). The Tertiary. 
Leid. Geol. Meded., vol. 5, 1931, p. 620. 


EEE ER Miocene 
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Coarse grained, soft marl, consisting of fairly coarse guartz 
sand, fine detritus of shells and many benthonic smaller forami- 
nifera and Lepidocyclina, with here and there beautifully pre- 
served corals and mollusca. 

The member represents a local facies of the Sangkulirang 
Marl Formation, probably approximately eguivalent to the Upper 
Balikpapan member (q.v.). The age is probably uppermost Mio- 
cene (T. f.). 

Type locality : not designated. Probably in the Sangkulirang 
Bay area. 

Geographical distribution : Irregular. Local developments in 
an otherwise sandy-clayey-marly facies; area of Sankulirang 
Bay, East Borneo. 


SAMPOLAKOSA BEDS (Formation) (Sampolakosalagen) 
(Buton) Pliocene 


Hetzer (W. H.) (1936). Verslag van het onderzoek naar asfalt- 
gesteenten op het eiland Boeton. Versl. en meded. Ind. delfst. en 
hare toepassingen, n? 21, pp. 16-19. 


. Marly limestones and marls with Globigerina, sometimes 
developed as chalk. Lenses of marly sandstone are intercalated 
without regularity. The thickness is variable, and dependent of 
the extent to which the rocks have been eroded away. The 
greatest thickness is in SW and central Buton, where it reaches 
800 m. The beds overlie conformably the Tondo Beds, but on some 
places overlap transgressively older formations (S of the Capital 
Baobao), i.c. pretertiary peridotites. 

The molluscan fauna has been studied by Martin (1933), who 
found no representatives of the (then known) recent fauna, so 
that he concluded for an Oligocene age. However, the strati- 
graphical position of the beds on top of undoubted Miocene beds 
makes this impossible, and Martin's conclusion only indicates 
that the percentage method cannot give reliable stratigraphic 
indications where the recent fauna is still insufficiently known. , 

UmMBGROVE (1942) examined some corals from the asfalt deposits 
in the Sampolakosa Beds and found that 8 out of 9 species were 
recent. According to the percentage method this would indicate 
a Pleistocene age. 

MARTIN (1937) suggested that this anomalous fauna might be 
explained by assuming that the molluscs were ejected by a mud- 
volcanoe from lower strata, an explanation which was supported 
by Umpcrove (1942). 

More molluscs from the Sampolakosa Beds were studied by 
Beers, who at first was inclined to support MARTIN's age deter- 
minations (1942). However, afterwards Beers revised his opinion 
in a letter to VAN BEMMELEN cited by the latter (1949, p. 421), in 
which he considered the fauna to be a mio-pliocene deepwater 
fauna : 

« The mollusca indicate deep-water or at least cold-water 
conditions. The ecological conditions and faunae of these depths 
have been insufficiently studied until recently. The diatoms, 
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which were studied by REINHOLD from the Netherlands geolo- 
gical survey at Haarlem, could be compared with those from 
the upper Miocene of Java. They also indicated a low temperature 
of the water. The Foraminifera, studied by Keyser, indicate cold 
clear water, relatively deep (100-250 fathoms ?). The fauna is 
quite homogeneous. If they were brought to the surface by 
extrusions of bituminous matter, they must have been derived 
from a single layer ». 

These results do, therefore, in general corroborate HETZEL's 
opinion of a Mio-Pliocene age of the deposits. 

The beds are disconformably overlain in some places by 
nearly horizontal, raised coral reefs. 

Large amounts of asphaltic rocks occur in the Sampolakosa 
Beds and the underlying Tondo Beds. The bitumen content is 
strongly varying: 23,3-42,2 % with rock densities of 1,84-1,31. 
The richer deposits mined were limestones with 35-36 % of 
bitumen. Opinions differ as to origin of the oil and a syngenetic 
origin of the asphalt has also been advocated (THOENES, 1933). 
Impregnation is said to favour a definite horizon, « about 500- 
800 m above the basal tertiary strata >. 

Type locality : Sampolakosa River, which flows over a dis- 
tance of 16km through Sampolakosa Beds in NS direction, 
16 km East of the capital Baobao in S Buton. 

Geographical distribution : The larger part of Buton is 
covered by these beds, which mainly occur in the synclines 
between the anticlines in which older layers are cropping out: 
the Lambale Basin in N Buton; in the eastern and western parts 
of central Buton; Lasalimu Basin, SE Buton; large areas E of 
Baobao; and to the NW of Pasarwardjo Bay in SE Buton. 

Diagnostic fossils : See MARTIN (1935) and Beers (1942). 


References : BEMMELEN (R.W. van) (1949), pp. 420-421; BoTHÉ 
(A. Ch. D.) (1928), pp. 27-45; THoEnEs (D.) (1936), pp. 7-32; 
MARTIN (K.) (1935), pp. 111-118; Herzen (W.H.) (1936); MARTIN 
(K) (1937), pp. 311-314; Beers (C.) (1942a), pp. 341-347; Beers 
(C. (1942b), pp. 348-355; Hindung (I.E.) (1942); UMBGROVE 
(J. H. F.) (1942), pp. 29-38; ZEYLMANS VAN EMMICHOVEN (C. P. A.) 
(1947), pp. 3-12; BEMMELEN (R. W. van) (1949), pp. 420-421; BEM- 
MELEN (R. W. van) (1949b), pp. 40, 90-91. 


SANDSTONE AND CONGLOMERATE FORMATION (Zand- 
steen en conglomeraatzone) ................... Neogene 
(Sumatra). 


ZWIERZYCKI (J.) (1919). Verslag over een geologische verken- 
ning van het jong tertiaire gebied van Noordwest Atjeh, etc. 
(Atjeh IIT). Jaarb. Mijnw. Ned. Oost Indie, vol. XLVIII, Verh. I 
(1922), pp. 239-242. 


Coarse sandstones and conglomerates, alternating with soft 
clays, in some places containing intercalations of volcanic agglo- 
merates with andesitic elements of considerable size (several 
cubic m), and reaching thicknesses varying between 5 and 25 m. 
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The grainsize of the sediments generally diminishes from 
W to E. In three places coralline limestones are developed, presu- 
mably intercalated in the clastic series, but possibly only uncon- 
formably overlying it (or: them). 

1. On the Lho river NW of the village Seulimeum a coralline 
limestone occurs close to the base of the formation, 
separated from the underlying Borderclay formation by 
a few beds of sandstone only. Towards the NW this 
limestone appears to be developed in increasingly higher 
niveaus of the sandstone, but disappears under a cover 
of young volcanics. 

2. Along the coast in the hills E of the Kr. Raja Bay. Here 
the limestones overlie disconformably the sandstones and 
conglomerates and may have been developed after the 
deposition of the group. 

3. Coralline limestones forming a plateau of about 100m 
altitude NW of the village Sigli along the coast. The 
position in respect to the sandstones and conglomerates 
is indistinct. However, Lepidocyclina has been found at 
one locality, so that at least part of the limestone is 
Miocene in age, and must be included in the group. 

The formation is stratigraphically in an eguivalent position as 
the combined Rotalia Sandstone Formation, the fossiliferous Marl 
and Sandstone Formation, and Lignitiferous formation in the East- 
ward adjoining area (Atjeh I), as well as to the Keutapang, Seu- 
rula, and Djulo Rajeu Formations in Atjeh II and Langkat. In 
Atjeh III, however, no separate formations have been recognized, 
as the geological work done was of a superficial nature. 

This largely regressive formation may be correlated with the 
Palembang Formation of South Sumatra (compare: Durour, 1951) 
and probably ranges in age from Middle Miocene to Pleistocene. 
No characteristic fossils have as yet been described though suffi- 
cient smaller foraminifera and molluscs have been found to indi- 
cate that the sedimentation has taken place in marine neritic 
to littoral surroundings. 

No exact values have been published about the thickness 
of the formation, but it may be assumed that it is considerable, 
probably several thousands of metres. 

Type locality : no type locality is mentioned. 

Geographical distribution: In Atjeh III, i.e. the part of 
Atjeh, N Sumatra, which begins West of Meureudu, up to Kuta- 
radja. 

Diagnostic fossils : none published. 


SANGGAU-SERAWAK  (PERMOCARBONIFEROUS-TRIAS- 
SIC OF ...) (Permocarboon-Trias van Sanggau-Serawak) 
(Borneo). Permocarb.-Triassic 


ZEYLMANS VAN EMMICHOVEN (C.P. A.) (1939). De geologie van 
het centrale en oostelijke deel van de Westerafdeling van Borneo. 
Jaarboek Mijnw. Ned. Indie, vol. LXVIII, Verh., pp. 55-74. 


10 Malayan 


146 
(Sanggau-serawak, continued) 


Somewhat arbitrarily united complex of sedimentary and 
volcanic rocks, in which a « Permocarboniferous » and an upper 
triassic group may be distinguished. Both groups have been intri- 
cately folded: this, and probably the scarcity of good outcrops, 
make it difficult to give the exact boundaries of the different 
units. A point of similarity between the Permian and the Triassic 
groups is certainly that both have been developed in a volcanic 
and in a terrigenous sedimentary facies. (Compare e. g. the Bojan 
Formation). 


The Permocarboniferous Group. 

a. The terrigenous sedimentary facies. Characterized by the 
presence of abundant silicified rocks: hornfels, silicified slates, 
jasper, etc. Non-silicified rocks are phyllites, slate, clay-shales 
and limestone. The silicified rocks appear to have been formed 
from any of the non-silicified ones. In the Indonesian part of 
Borneo the rocks have usually a light colour (often snow-white) 
while in Sarawak yellow, red, brown and black colours are 
included. Most of the non-silicified sediments are terrigenous : 
fine-grained sandstones and clay with coal-beds and plantremains, 
while limestones only occur in small quantities. Coarse clastics 
are rare. 

The fusulinoids indicate a « Permocarboniferous > age [KRE- 
KELER (F.), 1932, De Mijning., p. 167; 1933, De Mijning., p. 191] 
while among the plant-remains Pecopteris ex gr. arborescens 
and Calamites ? ex gr. leioderma have been determined, indicating 
an uppermost upper carboniferous age. 

b. The volcanic facies. Intermediary-basic to basic lava- 
flows, tuffs and breccias, usually strongly silicified and chloritized, 
to a lesser extent also serpentinized, calcified and zeolitised. They 
may be compared to the volcanics of the Pulau Melaju Breccia 
Formation. The connection of the volcanic facies and the sedi- 
mentary facies is not entirely convincing. Z. v. E. gives the 
following reasons: the volcanic facies appears to have been 
the source of the triassic clastic sediments, and in some places 
the sedimentary facies is « probably» closely connected with 
the volcanics. No definite opinion can therefore be given, except 
that the sediments are rather certainly uppermost carboniferous 
to permian in age and the volcanics are probably pre-upper 
Triassic. Whether the connection is in lateral or in vertical sense 
may be left as an open question. 


The Triassic Group. 


a. The terrigenous sedimentary facies. Mainly fine-grained 
sandy shales and clay-sandstones with subordinate intercalations 
of coarse polymict feldspar-containing conglomerates and arkose- 
sandstones. Certain conglomerates probably belong to the basal 
part; they are composed of elements from hornfels, granite, basic 
volcanics, limestones, phyllites, slates and crystalline schists. 
Limestone is very rare in the entire sedimentary series, and 
Z. v. E. compares it with Flysch facies. 
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In numerous localities Monotis and Halobia have been found, 
considered to be of Upper Triassic age. GERTH (in Kmor, 1930) 
has determined from this formation Pseudomonotis cf. ochotica 
and Steinmannites sp. nov., indicating a Norian age. Peculiar to 
the Triassic sedimentary facies is furthermore a grey-blue, gra- 
phitic clay-shale, which sometimes contains upper triassic fossils, 
and which does not occur in any other formation in Borneo. 

b. The volcanic facies. Lava-flows, tuffs and breccias of 
Keratophyre and Quartz-keratophyre. In one locality they have 
been observed as alternating with the typical triassic sediments, 
and in other localities the connection is probable. However, the 
Permian may also contain more acid rocks, and the age is not 
everywhere certain. 

Type locality : No definite type locality is indicated. Rocks 
are described from the NE extension of the Central Mengkian 
(River) area, the Sungai (River) Rubin - Sungai Semabang area, 
the Sungai Sading area, the upper Sungai Kedup area, further 
along the S Mengkiang and the Kembajan Mnts. 

Geographical distribution : a broad, NW-SE directed elong- 
ated area, beginning in the SE between the Kembajan Mnts and 
the Ketungau Basin, and towards the NW stretching as far 
as Kuching in Serawak. Possibly does the Bojan Formation (q.v.) 
form the eastern extension. 


Reference : None except that mentioned in the text. 


SANGKULIPANG MARL FORMATION (Sangkoelirang Marls) 
(Borneo). Mio-Pliocene 


LEUPOLD (W.) & Van DER VLERK (I. M.) (1931). The Tertiary. 
Leid. Geol. Meded., vol. 5, 1931, p. 620, table. 

« The younger part of the Upper Tertiary is developed in a 
marly facies, called the Sangkoelirang marls. In this two facies 
may be distinguished. One of these is a soft, chalk-line unstratified 
marl almost purely organical with countless minor foraminifera 
(Globigerina). The other type is a coarse- grained, soft marl, 
consisting of fairly coarse quartz sand, fine detritus of shells, 
and many benthonic smaller Foraminifera and Lepidocyclina, 
with here and there beautifully preserved corals and mollusca. 

The latter type is called the Sampajau Marl, an organogenic 
coastal facies. These layers, that may partly include coral-lime- 
stone beds, sometimes replace a larger or smaller part of the 
normal sandy-clayey facies of the Kutai Formation (? — Balik- 
papan Beds). The transision of the marl-facies begins in the 
higher horizons of the Upper Tertiary (Gelingseh — Upper Balik- 
papan Beds). In the most extreme cases it reaches down to the 
basis of the Mentawir Beds, but the Pulubalang Beds retain the 
normal sandy facies. » 

It appears from this citation that the Sangkulirang Marl For- 
mation is a more neritic marly facies of the more littoral sandy 
facies developed in the Balikpapan Beds and Mentawir Beds. 
In the authors’ table the formation is subdivided into a Lower 
Sankulirang Marl Member, Gelingseh Beds and an Upper Sang- 
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kuliarng Marl Member, which is alternatively named Menubar 
Marls. No closer definition of these members could be found. 

The formation overlies conformably the Pulubalang Layers, 
or alternatively, the Mentawir Layers, in which they laterally 
pass, and are in turn conformably overlain by the Domaring Li- 
mestones. The latter are probably also a lateral eguivalent of the 
upper member of the formation. 

The age of the formation ranges in this way from upper 
Miocene (T. f, 3) to Lower Pliocene (T. g). 

Type locality : Not designated. Named after the village Sang- 
kulirang in the SW part of Mangkalihat Peninsula, East Borneo. 

Geographical distribution : Mainly around Sangkulirang Bay, 
East Borneo. 


SAREWEH BEDS (Formation) (Sareweh lagen) .... Miocene 
(W Java). 
KooLuHovEN (W.C. B.) (1933). Toelichting bij blad 14 (Bajah). 
Geol. kaart van Java 1/100 000, Dienst Mijnb. Ned. Indie. 


Reef limestones, marls, sandstones and tuffs to an aggregate 
thickness of about 1000m. To the E the limestones disappear 
and are replaced by clay. 

The basal strata of the Sareweh formation still contain tuff- 
beds belonging to the volcanic stage of the preceding Tjimapag 
Beds (Formation) (a.v.), which they overlie with a slight 
stratigraphical hiatus. They are overlain by the Badui Beds (For- 
mation) (q.v., in the NW disconformably, but this discon- 
formity disappears eastward. 

The contained fauna indicates a Lower Burdigalian age 
(Tes); in fact the fauna does not differ much from that of the 
underlying beds, except for the presence of Flosculinella. 

Van Es correlated these beds with the Gumai Formation 
(= Telisa Formation) of S Sumatra. 

Type locality : Sareweh village, Bajah Mountains, Badui dis- 
trict; Residency of Bantam, West Java, 106° 11’ 20” E, 6039 45" S 
(SW corner of sheet 13). 

Geographical distribution : Not yet well established: to the 
NW of the Bajah Mountains in the NW corner of sheet 14, in a 
strip 15 km in EW direction, about 1,5km broad, forming the 
core of an EW striking anticline. 

Diagnostic fossils: Lepidocyclina (Nephrolepidina) ferreroi 
Provale, Miogypsina polymorpha Rutten; Trillina howchini 
(Schlumberger), Flosculinella globulosa (Martin). 

References : BEMMELEN (R. W. van) (1949a), p. 629; BEMMELEN 
(R. W. van) (1949b), pp. 14-15. 


SASIFU BEDS (Formation) (Sasifoe Schichten) ..... Jurassic 

(Buru). 

WANNER (J.) (1922). Beitrage zur Geologie der Insel Boeroe. 
Paleontogr., suppl. 4, pp. 

Red and brown volcanic tuffs deposited in marine surroun- 
dings. The formation is insufficiently defined. 
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Type locality : Wai Sasifu (river), near Bara Bay, NW Buru, 
Moluccas. 
Geographical distribution : Probably type locality only. 


References: WANNER (J.) (1931), p. 589, table; Rurren 
(L. M. R.) (1927), fig. 230 (for type locality). 


SEBERUANG GROUP (Seberoeangkrijt) ......... Cretaceous 
(Borneo). 


ZEYLMANS VAN EMMICHOVEN (C.P.A.) (1938). Korte schets van 
de geologie van Centraal Borneo. De Ing. in Ned. Indie, vol. V, 
n9 9, section IV, pp. 139-140. 


The presence of cretaceous sediments along the Seberuang 
River in Central Borneo was already established by Moren- 
GRAAFF (1900, p. 257 passim, pp. 446-448). A closer study of these 
deposits was made by ZEYLMANS VAN EMMICHOVEN, first published 
in a short survey in 1938, while a more detailed discussion was 
presented by this author in 1939. He distinguished 2 formations, 
the Bedungan Layers (Formation) and the Selangkai Formation. 
The first formation is subdivided in two members : a basal marl 
member, and. an upper shale member, while the second formation 
is subdivided in three members, a lower, middle and upper one, 
each representing more or less a sedimentary cycle. 

Originally Z. VAN EMMICHOVEN only indicates the two for- 
mations collectively as the Seberuang Cretaceous (« Seberoeang- 
krijt >) which name was also used by van BEMMELEN (1949, table 
8, p. 64; fig. 134, p. 331). 

As both formations form together a natural supra-formational 
unit, the term Seberuang Group is proposed to unite the 
Bedungan and Selangkai Formations. 

For a discussion of these formations see the articles under 
their separate headings. 


Reference : BEMMELEN (R. W. van) (1949a), table 8 on p. 64; 
pp. 65, 331. 


SEILOR BEDS (Formation) (Seilor lagen) ........ Oligocene 
(Borneo). 


LEUPOLD (W.) & VLERK (I.M. van DER) (1931). The Tertiary. 
Leid. Geol. Meded., vol. V, p. 615, table. 


Neritic sediments deposited under geosynclinal conditions. 
The thickness is not indicated, but may be considerable. An Oli- 
gocene (T. c) age is indicated by the presence of Camerina fichteli- 
intermedia, Heterostegina reticulata, Fasciolites javanus. 

The formation is overlain by the Mankabua Marls in Salim- 
batu Antjam - Central Bulungan and by the Tempilan Beds in 
the Tidung area. It overlies the Bratan Beds (Marah Beds?) 
in the first mentioned area, and the Tulit Beds in the Tidung 
area (NE Borneo). 

No type locality is indicated. 
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SELANGKAI FORMATION .................... Cretaceous 
(Borneo). 


ZEYLMANS VAN EMMICHOVEN (C.P.A.) (1938). Korte schets van 
de geologie van Centraal Borneo. De Ing. in N ed. Indie, vol. V, 
n° 9, sect. IV, pp. 140, table. 


In the original publication the formation was only briefly 
mentionned, while a more elaborate discussion was given in 
ZEYLMANS VAN EMMICHOVEN, 1939, pp. 87-96, fig. 3, 4, 5, and table, 
maps and sections. 

The author distinguishes a lower, a middle and an upper 
member. 

The Lower Member (Onderselangkai) consists of monotonous 
grey marls, conformably overlying the Bedungan Formation. 

In the marls four fossiliferous zones could be distinguished: 

The first (lowermost) zone contains Pecten cf. cowperi var. 
yübarensis Yabe & Nagao; undetermined ammonites and other 
molluscs. 

The second zone is characterized by Orbitolina sp., Pecten cf. 
cowperi var. Haploceras sp.; indet. belemnites, ammonites, echi- 
nides, pelecypods. 

The third zone contains Orbitolina sp.; Vola quinquecosta; 
Lima sp.; Trigonia limbata; Anatina sp.; Modiola sp. sp.; ? Pachy- 
discus sp.; Turrilites? sp.; Indoceras? sp.; undet. gastropods, 
pelecypods, etc. 

The fourth zone contains Orbitolina sp.; carbonized plant 
remains. The thickness of the lower member is about 325 m. 

The Middle Member (Middenselangkai) lies with a basal 
conglomerate on the lower member. The conglomerate contains 
components of schist, granites, pegmatites and limestone. The 
cement is sandy with much feldspar. The passage of the lower 
into the middle member is gradual, and is indicated by increasing 
intercalation of clastics in the marl. The conglomerate above the 
zone of passage may be quite coarse, to be followed again by 
increasingly finer clastic sediments. The lower, clastic, part of the 
member is about 225 m thick. 

It is followed by sandy marls, arkose sandstones and clayey 
sandstones, all with carbonized plant-remains, and some marine 
fossils: Orbitolina sp.; Trigonia limbata; Avicula sp.; Goniomya 
sp.; ammonites. Locally the Orbitolina is very abundant; in those 
places the sediments are more calcareous. 

The Upper Member of the formation likewise begins with a 
coarse basal conglomerate of 100 m thickness, containing elements 
of limestone, hornfels, quartz-keratophyre in an arkose-sandstone 
cement. This basal conglomerate is overlain by platy clay- 
sandstones with a few marly intercalations, containing Globo- 
truncana (Tan Sin Hok, 1936). The total thickness of the upper 
member is not exactly known because of tectonical complications. 
It is estimated on roughly 850 m. It is overlain by the Plateau 
Sandstone Formation with an angular disconformity. 

The Lower Member is tentatively correlated with the Haute- 
rivian-Aptian; the Middle Member with the Cenomanian-Turo- 
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nian, the Upper Member with the Senonian of the classical strati- 
graphy. Some correlation is possible with the Cretaceous of Tri- 
chinopoly in Southern India: Lower Member — Ootatoor; Middle 
Member = Trichinopoly; Upper Member = Arrialoor.. 

Locally the underlying Bedungan Formation and the Lower 
Member of the Selangkai Formation are indistinguishable from 
each other because of insufficient outcrops. In that case, both 
formations have been united as the Batik Layers (Lower reaches 
of S Seberuang). 

Type locality : Sungai Selangkai, a Northern tributary of the 
S Silat, which joins the latter river at 112017” 20" E, 0°15’ 20" N. 
Upstream from this point the S Selangkai cuts through all three 
members of the formation. Type locality of the Batik Layers: 
village of Batik, 112» 3’ 30" E, 0° 22/ 40" N. 

Geographical distribution : The formation occupies the Sou- 
thern part of the Madi Highlands in Central W Borneo, cropping 
out over an area of about 75 km in WE direction and 20 km in 
NS direction, along the river Selangkai and the upper reaches of 
the river Silat. 


Reference : BEMMELEN (R.W. van) (1949a), table 8, p. 64; 
fig. 134 on p. 331. 


SEMILIR BEDS (Formation) (Semilir lagen) ........ Miocene 
(Java). 
See: SOUTHERN MOUNTAINS MIOCENE (Series). 


SENTOLO BEDS (Formation) .................... Miocene 
(Java). 
See: WEST PROGO BEDS (Group). 


SEUROELA-HOHIZONT ...... 23. steel. Mio-Pliocene 
(Sumatra). 
See: SEURULA FORMATION. 


SEURULA FORMATION (Seuroela-horizont) .. Mio-Pliocene 
(Sumatra). 


Horn (C.W. A.P. 't) (1919). Verslag over het onderzoek der 
Tertiaire Petroleumterreinen ter Oostkust van Atjeh (Atjeh II), 
Jaarb. Mijnw. Ned. Oost Indie, vol. XLVIII, Verh. I (1922), 
pp. 187-190. 


Alternating sandstones and shales, both in very thin layers 
varying in thickness between a few mm to several cm. Locally 
thicker sandstone beds occur. Towards the coast the amount of 
clay increases while the sandy facies decreases proportionally; in 
the opposite direction, towards the Barisan chain the development 
becomes increasingly coarser, and grits and conglomerates are 
sporadically developed. Mica is a common component, while cross- 
bedding has been observed in many localities. 

As a matter of fact, the Seurula Formation is difficult to dis- 
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tinguish from the underlying Keutapang Formation, which is on 
the whole a little more sandy; the sandstones being developed 
in thick beds forming cliffs and steep riverbanks. Towards the 
West, where the Seurula Formation is becoming increasingly 
sandy, the formations may hardly be distinguishable, if at all. In 
Langkat the formation contains plant-remains and lignite in thin 
layers. 

Fossils are scarce, though in the NW of the area (Peudada 
district, Djambu Ajer River) local accumulations of pelecypods and 
gastropods occur. As for the foraminifera, Operculina is relatively 
common, while Rotalia has been found similar to those of the 
Keutapang Formation. None of the fossils indicate a definite time- 
stratigraphic level, in fact, the collections have until so far not been 
seriously studied and published. Tentatively a Mio-Pliocene age 
has been assumed. The formation may probably be correlated to 
the Middle Palembang of S Sumatra. The formation is overlain by 
the Djulo Rajeu Formation. The thickness is about 1200 m in the 
NW part of the area, diminishing southward to 600 m in the 
Southern part of the Peureula district, and to 210m S of Langsar, 
increasing again to over 1000 m along the Ramiang River. As 
the formation is exclusively distinguished by its lithological deve- 
lopment, and facies changes may be assumed to have occurred 
rather rapidly in the coastal conditions where these Neogene for- 
mations have been formed, these values have to be accepted with 
some reserve. 

Type locality : Seurula River, the Northern tributary of the 
Peulalu River, East Atjeh, N Sumatra. 

Geographical distribution : East Atjeh and Langkat, N Su- 
matra. 

Other name : Seurulahorizon (van BEMMELEN). 


References: LOHUYZEN (H.J.) (1921), pp. 71-75; RUTTEN 
(L. M. R.) (1927), p. 411; BEMMELEN (R. W. van) (1949a), p. 123; 
BEMMELEN (R.W. van) (19495), pp. 14-15. 


SIBERUT TERTIARY SERIES .................... Tertiary 
(Siberut Isl. W Sumatra). 


HARTOG (L.E.W. DEN) (1940). Geological reconnaissance on 
Pulul Siberut, N.P.P.M. report, April 15, 1940, unpublished, cited 
from : BEMMELEN (R.W. van), Geology of Indonesia, 1949, p. 163 f. 

« According to DEN Hamroa the formations of the Western 
part of Siberut are: 

a. Kalea stage 

The Kalea consists of thin-bedded marly sands, clays and 
silts, in some places containing calcareous concretions. 

Interbedded are thin beds, which are composed almost entirely 
of broken shell fragments. Megafossils are rare. Abundant gastro- 
pods were found only in a two metre long exposure at the mouth 
of Sungei Kalea. Foraminifera are abundant in the whole section. 
The formation is very well exposed along the West Coast between 
the mouth of Sungei Kalea and the mouth of Sungei Simatalu. 
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The thickness of these beds is not definitely established, but is 
approximately 150 m. 

Kalea Fauna (see Lr Roy, 1941) : Orbulina universa d'Orbi- 
gny; Globorotalia menardii (d'Orbigny) ; Pulleniatina .obliquilocu- 
lata (Parker and Jones); Sphaeroidinella dehiscens (Parker and 
Jones); Rectobolivina bifrons (Brady). 

Bolivina, Globigerina, Nodosaria, Robulus, Cibicides, Uvige- 
rina, Bolivinita and Eponides are as a rule exceptionally well 
developed. Arenaceous forms as Textularia, Goesella, Spiroplec- 
tammina and Karreriella occur, but are represented by a small 
number of individuals of a few species. 

The greater part of the fauna suggests a moderately deep 
water environment, although locally typical shallow water assem- 
blages have been found in which large Elphidium, Quinquelocu- 
lina, Tinoporus and Operculinella were present. 

Ostracoda are rare. Small Molluscs fragments are frequent. 
No Orbitoididae were noted. 

The Kalea Fauna is very closely related to the Maluwi fauna 
of Sankulirang Bay area of East Borneo, and which is considered 
to be pre-Cheribonian (Pliocene) in age. 

It is believed that the Kalea Fauna is older than the Kali- 
wangu fauna (Cheribonian Pliocene) of West Java, thus placing 
it in the very late Miocene or Early Pliocene. 

(It must be noted, however, that the Foraminifera cited above 
do not warrant such an age-determination, as all the species 
mentioned are occurring abundantly in recent deposits, as can be 
seen from the reports of CUSHMAN and Brapy on the recent Fora- 
minifera of the Indonesian and Philippine seas. Editor). 


b. Marepan stage (Formation). 

The Marepan consists of dark blue micaceous sandstones and 
shales. The sandstones are quite limy and locally contain sub- 
elliptical to irregularly shaped calcareous concretions. A thin tuff 
member occurs in some places in what is thought to be the lowest 
part of the formation. 

The sandstones are composed mainly of mica, angular quartz 
grains and schist detritus. Dips vary between 509-909. The beds are 
badly broken up and probably in part overturned. For this reason 
the thickness is unknown. 

Lr Rov gives the following paleontological information. 

The Foraminifera within these sediments are extremely 
meagre. Those which are present consist principally of arenaceous 
forms such as Haplophragmoides, Bathysiphon, Cyclammina, Am- 
modiscus. The poor development of the microfauna suggests that 
these beds were in all probability deposited under brackish to 
fresh water conditions. 


c. Saibi stage (Formation). 

The Saibi consists of a thick tuff member with a minimum 
thickness of 600 m which is mostly made up of glass grains, and 
which occasionally contains biotite. The colour is mostly yellow- 
gray, but when unweathered it is dark gray, green and dark blue. 
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L.W. Le Roy gives the following information : the foramini- 
feral faunas present in these tuffs are very poorly developed both 
in species and genera. The most conspicuous forms include : 

Cassidulina, Nodosaria, Pullenia, Eponides, Gyroidina, Den- 
talina, Cibicides and Orbulina. As an assemblage this group has 
but little in common with the Kalea fauna, although the species 
present suggest an age relationship. (? Ed.). 

Comments from B.P.M.: 

Van BEMMELEN (1949) considers the « Saibi Beds > to be older 
than the « Marepan Beds » although he does not exclude the pos- 
sibility that the « Saibi Beds » are the younger ones. Their contact 
seems always to be along fault zones. The « Kalea Beds» are 
definitely the youngest present, they were found unconformably 
on top of the Saibi formation. 


The formations in the Eastern part of Siberut : 

The formations encountered in the Eastern part of the island 
include all those described above from the Western side, i.e. (1) 
Kalea, (2) Marepan, (3) Saibi, and in addition the following older 
formations : 

d. Orbitoidal Marl Stage (Formation). 

At two places on the Eastern side orbitoidal marls were found 
containing Lepidocyclina and Miogypsina. Its areal distribution is 
limited and its stratigraphical position with respect to the other 
beds is unknown. Following L. W. Le Roy it is definitely older 
than the Kalea stage. 

e. Conglomerate stage (Formation). 

At three places a conglomerate was found containing pebbles 
and cobbles of chlorite, schists and quartz. The age of this conglo- 
merate could not be determined, but is probably pre-Miocene. 

Geographical distribution : Siberut Island, W of Sumatra. 

Reference : Le Roy (L.W.) (1941). 


SIBIGO LIMESTONE (Formation) .......... Plio-Pleistocene 
(Simalur Island. W Coast Sumatra). 
See: SEE SIMALUR TERTIARY. 


SIGUGUR BEDS (Member) ...................... Miocene 
(Java). 


See: MERAWU BEDS (Formation). Sigugur Limestone Member. 


SILAT CLAY-SHALES (Member) (Silatgroep) ... Paleogene 
(Borneo). 


ZEYLMANS VAN EMMICHOVEN (C.P.A.) (1938). Korte schets van 
de geologie van Centraal Borneo, De Ing. in Ned. Indie, vol. V, 
n? 9, sect. IV, p. 141, map. 


Originally mentioned in the above-cited paper, it is more 
fully described in Z. van EMMICHOVEN, 1939, pp. 111, 112, under the 


name of « Silat Group » (Silatgroep). Van BEMMELEN refers to it 
as the Silat Facies (1949, p. 127). 
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The member consists of dark clay shales with a brackish- 
water fauna, passing laterally as well as vertically into the sand- 
stones of the Plateau Sandstone Formation. It must be considered 
as a locally developed facies of this formation, and may be clas- 
sified as a member. ! 

The fauna consists of: Corbula silatiensis Icke & Martin; 
Faunus (Eastonia) eastoni Martin; F. (E.) horsti I. & M.; Palu- 
pue silatiensis I. & M.; P. ngeriensis I. & M.; Melania krausei 
[Icke (H.) & Martin (K.) (1905). Die Silatgruppe, etc., Samml. 
geol. Reichsmus. Leiden, ser. 1, vol. VIII, p. 106]. 

Type locality : Sungai Silat, an Eastern branch of the S Ka- 
puas, which follows the Silat Member over a large distance. 

Geographical distribution : A long, narrow strip S of the 
Madi Highlands in Central West Borneo, between the village Silat 
on the S Kapuas in the W, to the upper reaches of the S Melawi 
in the E. The strip has an EW extension of about 150 km, with 
a NS extension of about 10 km in its narrowest, Western, part, 
and about 30 km in its broadest, Eastern part. 

(See e.g. map in Z. v. E., 1938). 

Reference: BEMMELEN (R. W. van) (1949a), fig. 37 on p. 127; 
fig. 35 on p. 332. 


SILICIFIED WOOD ZONE (Houthorizoni) ......... Miocene 
(Sumatra). 
Musper (K.A.F.R.) (1937). Toelichting bij blad 16 (Lahat), 
Geol. kaart van Sumatra 1/200 000, pp. 29-31. 


Zone of about 30 m thickness of shales and tuffsandstones 
with silicified wood, forming the base of the Telisa Formation near 
the Gumai Mnts, the Garba Mnts, etc. in S Sumatra. 

At the type locality the section is : 

Top: Globigerinamarls of Telisa Formation. 

Lightblue, thinbedded claystones, somewhat sandy 


near the bottom of the layer sn e.o ste es oen 2m 
Alternating darkblue marls and lightblue non-calca- 

reous clay with neritic marine shells .......... 22m 
Coarse andestbe tug RE LISTINO 2m 
Tuffaceous claystone with carbonized plant-remains. 3m 
Blue sandstone with quartz-grains and tuff, includ- 

ing carbonized plant-remains ................... 0,60 m 
Tuffsandstone, grading downward into coarse lapilli : 

EUREN NES ARA Delete OE SL PERI een «Miers ovd EE, m 
Thin-bedded clayey tuffsandstone ................. 1,75 m 


Lahat Formation. 

The exact level in which the silicified tree-trunks occur could 
not be discovered. They were found loose directly downstream of 
the locality. 

The composition of the zone does not change very much over 
the distance where it occurs. In the Kikim Besar River, silicified 
tree-trunks were found on the spot and in the position where 
they were growing, in grey claystones. 
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According to Musper a few Lamellibranchiata probably of 
fresh water or brackish water origin were met with. 

The zone represents the basal conglomerate of the Telisa 
transgression, and is Lower Miocene in age. 

Type locality : Saling River, at long. 103° 19/ 27" E, 3° 47’ 50" S, 
in the SW part of sheet 16, geol. map of Sumatra, 1/200 000. 

Geographical distribution : Residencies Palembang, Djambi 
and Lampongs, S Sumatra. As a definite zone it has only been 
recognized by Musprr, while other authors have referred to it as 
« basal lignitiferous beds », « basal part of Baturadja Stage », etc. 


Reference: The name is not mentioned in other reference. 
See: Telisa Formation. 


SIMALUR TERTIARY (Series) .................... Teriiary 
(Simalur). 


HARTOG (L. E. W. DEN) (1940). Report on geology of Simalur, 
N.P.P.M. report Nov. 14, 1940, unpublished, cited from van BEM- 
MELEN, 1949. 


The following is quoted in its entirety from vaN BEMMELEN, 
1949, pp. 172-173 : 

« Simalur is almost entirely covered with tertiary sediments. 
The total thickness cannot be definitely determined because of 
faulting. Most of the sediments are probably marine, consisting 
generally of sandstones, clays and silts. 

From top to bottom the following units are distinguished : 


Quaternary alluvia : Subrecent and recent deposits. 

The lower part of all rivers on Simalur flows in broad 
swampy flats and in several places along the coast large swampy 
areas are present. In these swamps and sometimes far up the 
rivers, subrecent to recent sediments are found, consisting of loose 
foraminiferal sands, coral reefs and shell beds. These sediments 
are mapped as one unit together with more recent river and beach 
sediments. Their elevation, however, proves that the island has 
been raised in recent to subrecent time, at least 4-5 m. 

Sibigo Limestone (Formation). 

Along the East coast and in some places on the West Coast, 
a sandy limestone was found, unconformably above the other 
formations. This limestone did not show any bedding. Locally 
interbedded near the base are a few non-fossiliferous sandstone 
layers of about 10 cm thickness. The limestone is locally rich in 
Foraminifera and corals. Because strikes and dips are not 
available, the total thickness of this limestone is unknown, but 
estimated to be at least 100 m. 

The Foraminifera and corals present in this formation are 
not sufficient to determine a definite age, which may be either 
Pliocene or Pleistocene. On the base of Foraminifera it is tenta- 
tively correlated with unit G on Nias. (See: Nias Tertiary). 

Ai Pinang Beds (Formation). 
This unit consists of Foraminiferal clays and sands and in 
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some places marls and sandy limestones. The formation is best 
exposed along the Ai Pinang River in the Central part of the East 
Coast, where the basal strata consist of about 150 m of sandy 
limestone, containing Camerina, indicating an old Tertiary age. 
However, the limestone rests upon old tertiary sediments, there- 
fore it is very likely that these Foraminifera are derived from 
the older beds. The total thickness is at least 350 m. 

On the basis of Foraminifera this formation is tentatively 
correlated with Unit E on Nias (see: Nias Tertiary) and with 
the Kalea Formation (q. v.) of Siberut. 

As strikes and dips are lower in the Ai- Pinang Beds, than in 
the older beds, it is clear that the formation rests unconformably 
upon the Sorit Beds. 


The age, based on Foraminiferal evidence, should be young 
Miocene, to Old Pliocene. 


Sorit Beds : 

The Sorit Beds can be divided into two parts: 

l. The Upper Sorit Beds consist mostly of tuff beds, almost 
entirely composed of glass grains and occasionally containing bio- 
tite. Generally the formation is poorly exposed and lies in a very 
swampy area. Sandstones and lightly foraminiferal clays seem 
to be interbedded but are seldom exposed. 

2. The Lower Sorit generally consists of Foraminiferal silt- 
stones and sandstones, containing much ideomorphic biotite. Occa- 
sionally interbedded are found yellow tuffs of the same nature as 
in the upper part and hard calcareous sandstone beds of approxi- 
mately 0,50-1 m thickness. Locally a few conglomerate horizons 
were found. 

The total thickness is at least 2500 m but may be more. The 
age and correlation will be considered together with the under- 
lying formation, the Salul Beds. 


Salul Beds (formation) : 

This formation consists almost entirely of fine to coarse sand- 
stones with interbedded shales. The sandstones are very limy and 
locally contain sub-elliptical to irregularly shaped quartz grains 
and schist detritus, occasionally they contain a few Globigerina. 
Dips vary from 40-90. The beds are badly broken and probably 
in part overturned. In the centre of the island the formation seems 
to be partly different, and is much finer grained, more limy and 
very well bedded: The thickness has not been definitely establish- 
ed, but is at least 3 000 m. 

The above mentioned Salul Beds can be correlated tentatively 
on the basis of lithological characteristics with the Marepan Beds 
of Siberut. Furthermore the Sorit Beds can be correlated, litholo- 
gically and as to their foraminiferal content with the Saibi tuff 
of that island (see: Siberut Tertiary). 

On Siberut, because of complex structure, the relative age of 
the Saibi and Marepan could not be determined definitely. Howe- 
ver, here on Simalur it is clear that the Sorit Beds are younger 
than the Salul Beds. The relationship is best seen in the central 
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part of the island, where two anticlinal noses, developed in the 
Sorit, plunge toward each other. The Salul Beds are unconfor- 
mably lying below the Sorit Beds, and do not show the same 
plunge. 

In spite of these relationships on Simalur, HoPPER came to a 
different conclusion as a result of his work on Nias. He tentatively 
correlated his Unit C on Nias (See Nias Tertiary) with the Saibi 
tuff on Siberut. Thus, he considers the Marepan to be younger 
than Saibi. On Simular, however, the evidence points in another 
direction. For this reason it may be that the correlation between 
Marepan (Siberut), Unit D (Nias) and Salul (Simalur) is not 
correct. The correlation between Saibi (Siberut), Umit C (Nias) 
and Sorit (Simalur) is based on fossil and lithologic evidence and 
therefore may be considered reliable. 

The Salul Beds are then Young Eocene - Old Miocene, while 
the Sorit Beds are Old to Middle Miocene. 


Pre Miocene conglomerates and sandstones. 


The oldest formations mapped on the island can be divided 
into four units: 

1. The oldest part seems to be hard, well cemented phyllitic 
sandstone with many small quartz veins. No bedding could be 
observed. 

2. On top of this unit lies a hard, well-cemented sandstone, 
in places conglomeratic with pebbles of schist. 

3. The second member seems to be overlain by a hard, well 
cemented, partly well bedded sandstone, occasionally interbedded 
with hard phyllitic shale. This third member is separated from the 
second by a thick conglomerate bed. 

4. The material overlying this third member could not be 
found in situ. It is only. indicated by heavy boulders and cobbles 
of hard cemented mica-sandstone, apparently partly related to the 
third member and in part to the overlying Salul Beds. 


A continuous section is exposed only in the Southern part of 
the island. In the centre of Simalur only the second member was 
found, and in North Simalur only member n° 4 was present. The 
origin of these sediments is difficult to determine. 

Only in member n? 3 and 4 a few Globigerinas were found, 
and near member n° 3 in the southern part a boulder with Came- 
rina and Lepidocyclina. The Camerina have probably come from 
‘hese older beds, and have never been found in place. 

The age of these sediments is not very definitely established 
but they must be approximately Old Tertiary, and may be in part 
Pre-Tertiary. 

On Nias, Hopper found a formation, Unit A, of hard cemented 
sandstones and conglomerates, from which Douviuré reported 
boulders with Camerina. For that reason, this formation is ten- 
tatively correlated with the Unit A of Nias. Poor outcrops and 
lack of bedding prevent a correct estimate of the thickness of 
these sediments. 
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Type locality : Localities on Simalur Island, off West Coast 
Sumatra. 

Geographic distribution : Simalur Island. 

Diagnostic fossils : See text. 


Reference : BEMMELEN (R. W. van) (1949a), pp. 172, 173. 


SIMENGARIS FORMATION (Group?) ............ Miocene 
(Borneo). 


LEUPOLD (W.) and VLERK (I. M. van DER) (1931). The Tertiary. 
Leid. Geol. Meded., vol. V, table. 


Litho-stratigraphic unit, including the Meliat sandstone for- 
mation and the Tabul Beds (q.v.) but not otherwisse defined. 


SINKARAK BEDS (Formation) (Sinkarak-Schichien). Permian 
(Sumatra). 


Vorz (W.) (1904). Zur Geologie von Sumatra. Geol. Pal. 
Abhandlungen, Neue Folge, Bd. VI (Bd. X), Heft 2, pp. 18-21. 


Black slates, graywackes, shales and diabase dikes, equivalent 
to VERBEEK's Permo-carboniferous. Locally limestones with Fusu- 
linoids are developed, which, according to several authors, includ- 
ing the present one, are conformably overlying the slates. The 
older evaluation of the Fusulinoids led to the assumption of an 
Upper-Carboniferous age, but more recent studies have established 
a definitely M. and U. Permian age of the limestones, so that the 
slate formation is probably not older than L. Permian. The name 
is no more used, and is obsolete. 

Type locality: Gunung Besi, near Lake Sinkarak, Padang 
Highlands, W. Sumatra. 

Geographical distribution : Similar formations are found all 
along the Barisan Mntn. chain, W. Sumatra. 

Diagnostic fossils : Pseudofusulina granum-avenae (Rómer); 
Verbeekina verbeeki (Geinitz); Sumatrina annae Volz; Lonsda- 
leia frechi Volz.; Productus sumatrensis Rómer; Bellerophon con- 
volutus v. Buch. 


SOMOHOLE BEDS (Somohole Stufe) .............. Permian 
(Timor). 
WANNER (J.) (1926). Die marine Permfauna von Timor. Geol. 
Rundschau, vol. XVII A, pp. 41 ff. 
See: SONNEBAIT SERIES. 


SOMOHOLE STAGE (Somohole Stufe) ............ Permian 
(Timor). 
WANNER (J.) (1926). Die marine Permfauna von Timor. Geol. 
Rundschau, vol. XVII A, p. 41. 
See: SONNEBAIT SERIES. 


SONDE BEDS (Member) (Sonde Schichten) ........ Pliocene 
(E Java). 
Martin (K.) (1895). Neues ueber das Tertiaer von Java und 
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die mesozoischen Schichten von West Borneo. Samml. Geol. 
Reichsmus. Leiden, Ser. I, vol. V, p. 36. 

Marly facies of the Upper Kalibeng Beds (See Kalibeng Beds, 
formation). The marls are only locally developed, and laterally 
pass into a limestone facies, the Klitik limestone member. 

The beds overlie the Lower Kalibeng formation, and are over- 
lain by the Pleistocene Putjangan formation. They contain a fauna 
which according to Martin (1919) contains 53 Yo of recent forms, 
indicating an Upper Pliocene Age. Deposits of the same age occur 
near Padasmalang and Pengkol, near Sonde, and Sangiran, N of 
Surakarta. 

VREDENBURG (1921) regarded the Sonde-beds as eguivalent to 
the fresh-water Irrawadi formation of Burma, and to the marine 
Gwadar Stage, the Upper Manchar and the Upper Siwalik of NW 
India. 

The marls contain a rich molluscan fauna, which OosTINGH 
(1938) has included in his Sondian molluscan stage of the tertiary 
of Java. The age of this stage lies in between Cheribonian stage 
below, and the Bantamian stage above. 

Type locality : Sonde, near Trinil, district of Ngawi, Solo river 
valley, East Java. 

Geographic distribution : Northern part of East Java, Kan- 
deng Hills. 

Diagnostic fossils : Turritella angulata tjicumpeiensis (Oost- 
ing); Terebra verbeeki Martin; T. insulinidae; Conus sondeianus 
Martin. 


References: Martin (K.) (1900a), pp. 3, 4; Martin (K.) 
(1911a), p. 194; MARTIN (K.) (1919), pp. 29, 141-143; VREDENBURG 
(E.) (1921), p. 328; OostINGH (C.H.) (19385), pp. 508-526; 
Es (L.J.C. van) (1931), p. 122, table; BEMMELEN (R.W. van) 
(1949a), pp. 82, 573. 


SONDIEN.STAGE... evoca culot da eet dk Pliocene 
See: OOSTINGH'S MOLLUSCAN STRATIGRAPHY OF NEOGENE. 


SONNEBAIT SERIES (Group) 
(Timor). 


TAPPENBECK (D.) (1940). Geologie des Mollogebirges und eini- 
ger benachbarter Gebiete. Geological expeditions of the University 
of Amsterdam to the Lesser Sunda Islands, vol. I, pp 20 210027 

The group, which is called after the former kingdom Sonne- 
bait in Timor, is characterized by its lithological composition and 
paleontological contents, as well as by its tectonical position. It is 
usually strongly folded and faulted, and because of this, and the 
extensive covering by other formations, the superposition of the 
different parts is not guite clear. 

Lithology : Limestones and marls, often characterized by 
reddish, yellow and brown colours. They have typically been 
formed in the neritic zone and contain numerous fossils. It is 
remarkable that at a given locality, the limestones may be cha- 
racterized by an abundance of a certain, limited group of fossils 


ERS! Permian-Cretaceous 
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not abundant elsewhere: there are Cephalopod limestones, with 
rich ammonite assemblages, as at Somohole, Lidak, Bitauni, 
Amarassi, Tai Wei; crinoid limestones either mainly composed 
of stem-ossicles (trochite-limestone) or containing well-preserved 
assemblages of crinoidsand blastoids, as at Basleo, the Mutis area, 
etc.; Brachiopod limestones with Permian assemblages, as at Fae- 
lubu in the Mutis area in C. western Timor; Halobia limestones; 
limestones and marls with Belemnites and Aucella; further Fusu- 
lina-limestones. In many localities layers of chert and radiolarite 
are intercalated, while shales are a minor constituent. The group 
is, as far as could be ascertained from the available descriptions, 
remarkably free of clastic sediments. 

The sediments alternate with flows of basic or acid lava, 
often with pillow structure, and indicating submarine eruptions. 
Some of the limestones contain small pebbles of volcanic origin, 
which may be regarded as lapilli. 

Paleontology and age: Permian, Triassic, Jurassic and Cre- 
taceous assemblages have been found in what is regarded as 
Sonnebait series. On basis of ammonite assemblages, six zones 
have been distinguished in the Permian part of the Snnnebait 
Series. It must be taken into consideration, however, that at least 
part of the assemblages are based on surface-collected samples, 
the fossils having weathered out from the rock, so that all fossils 
do not necessarily come from one well-defined layer. 

The following zones could be distinguished in the Permian, 
from below upwards : 

1. — Somohole Zone: Characterized by the presence of the 
genus Marathonites, further Gastrioceras, Paralegoceras (Meta- 
legoceras), Popanoceras, Pronorites, Sicanites. This zone may be 
correlated with the Wolfcamp or Lower Wichita of N America. 

2. — Bitauni Zone : Characterized by the presence of Perri- 
nites, further Paralegoceras (Metalegoceras), Pronorites (anti- 
quated forms) and Propinacoceras, Medlicottia (progressive forms). 
In Lidak occurs an assemblage, which contains only the first- 
mentioned, primitive genera, while it lacks Perrinites and the 
other progressive genera. This assemblage has been taken as the 
type of a subzone : the Lidak subzone, equal to the lower part of 
the Bitauni Zone. The Lidak subzone may be correlated with the 
Artinskian of Russia, and the Upper Wichita of N America. The 
Bitauni Zone may be correlated with the Leonardian of N Ame- 
rica and the Artinskian-Kungurian of Russia. 

3. — The Tae Wei Zone (ManEz Ovens F.A.H.W. pe, 1938) 
is characterized by Daraelites submeeki, Parapronorites cf. timo- 
rensis Han., Propinacoceras aff. affine Gemm., Artinskia simile 
(Han.), Metalegoceras sundaicum (Han.), Agathiceras browweri 
Smith, Agathiceras cf. martini, A. cf. sundaicum Han., Adrianites 
cancellatus, Epadrianites involutes Sch., Marathoniceras dieneri 
Smith, Stacheoceras arthaberi Smith, etc. 

The commonest form is Agathiceras browweri Smith, which 
was formerly reported as rare from both Bitauni and Basleo. The 
Tae Wei zone according to its fauna, may be possibly correlated 

Il Malayan 
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with the lower part of the Upper Word Formation of Texas, 
while according to DE Marez Ovens, the Bitauni may be correlated 
with the Lower Word Formation. 

4. — Basleo zone with Hanieloceras (Waagenoceras auct.), 
and characterized by the disappearance of the Cyclolobidae, 
Haloritidae, Ceratitoida, while Xenodiscus, Xenaspis occur, making 
possible a correlation with the Guadelupian of N America and 
the Sosio Beds of Sicily (Upper Middle Permian). 

5. — Amarassi Zone with Cyclolobus, and to be correlated 
with the Lower member of the Upper Productus Limestone For- 
mation of the Salt Range in India. Possibly it may be equivalent 
to the Upper Guadelupian of N America. 

The zones have all been established by PERRIN SMITH (1926), 
except the Lidak (Sub) Zone, which was defined by Simons 
(1940), and the Tae Wei Zone, defined by DE MAREZ Ovens (1938). 


The Triassic is usually in the same lithological facies as the 
Permian, i.e. reddish calcareous beds and volcanics. 

A Lower Triassic Fauna was described by WELTER (1929) 
from the Fatu Tukunenu in NE Indonesian Timor (Near the Por- 
tuguese border). 

Simons (1940, p. 136) describes a similar association from Fatu 
Manuaman in the same area. Lower Triassic (Skythian) is also 
known from the Mutis area (between Fatu Kasliu and Mutis), 
while Ladinian and Karnian are known from Noil Boni and 
Nuapin (Belemnites and Ammonites). 


Oxford Jurassic is known from Tansek in the Mutis area with 
Aucella malayomaorica Krumbeck and Hibolites compressus 
Stolley, both widespread forms in the Upper Jurassic of the 
Moluccas. Young Mesozoic is indicated by limestones, marls and 
radiolarites with Globotruncana. It must be noted, however, that 
the lithology of the Jurassic and Cretaceous deposits differs from 
the Permo-Triassic in that the deposits are including increasing 
amounts of cherts and radiolarites, often vividly coloured (green, 
red, black). The beds may be compared to the Seewen Limestones 
of the alpine region. The presence of intercalated basic eruptiva 
was the reason to include the upper Mesozoic deposits in the 
Sonnebait Series. 


Tectonic position : The Sonnebait series forms a tectonic unit, 
or nappe, which has undergone a considerable amount of dis- 
placement. While it was included by Wanner (1913) in the. « Fatu 
Nappe >, MOLENGRAAFF (1913) already considered it to be a sepa- 
rate overthrust unit (« Tethys Nappe >). According to BROUWER 
(1942), who based his opinion on the field work done by the expe- 
dition from the University of Amsterdam, the Sonnebait Nappe is 
thrust over the Kenkneno Series (q.v.), which also forms a 
separate tectonic unit, possibly para-autochthonous. According 
to the same author, the Sonnebait is in turn overlain by two other 
tectonic units, the Palelo Series and the Fatu series, while also 
masses of a highly metamorphic schistcomplex would be over- 
thrust on the Sonnebait. According to the latest observations by 
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DE Waan c.s., however, it is probable that the Sonnebait is over- 
thrust on the schists and Palelo Series which in turn form one 
overthrust mass called the « Mutis overthrust unit » by DE WAARD. 
In that case, the places where Palelo-Schist complex are over- 
lying the Sonnebait have to be explained as involutions of the 
different tectonic units. 

Type locality : No definite type locality. The best exposures 
are probably found in NE Timor-Kupang, close to the Portu- 
guese Border (Mutis Mnts). 

Geographical distribution : The Sonnebait series covers large 
areas of Timor, both South and North of the SW-NE running 
central Basin. 


References: TAPPENBECK (D.) (1940), pp. 20, 27-29; Simons 
(A. L.) (1940), pp. 124-130, 133-139, 141; Roever (W.P. DE) (1940), 
pp. 130-133, 138-141, 143; VooRTHUYSEN (J.H. van) (1940), p. 352; 
BROUWER (H. A.) (1942), pp. 366-368. 

Diagnostic fossils : The Sonnebait series is extremely fossili- 
ferous, and is in fact the richest marine Permian deposit known, 
while Triassic faunae are abundantly represented. 

It is therefore thought better to list the most important litte- 
rature, instead of giving interminable lists of fossils. 

BassLER (R.S.) (1929). The Permian Bryozoa of Timor. Palaeont. 
von Timor, Liefg. 16, 1929. 

BaTHER (F. A.) (1929). Triassic Echinoderms of Timor. Palaeont. 
von Timor, Abh. 30, Lief. 16, 1929. 

Beyricu (H.) (1864). Ueber eine Kohlenkalk Fauna von Timor. 
Abh. Akad. Wiss., Berlin, 1864, pp. 61-98. 

Brori (F.) (1915). Permische Brachiopoden der Insel Letti. Jaarb. 
Mijnw. Ned. Oost Indie, 1914, Verh. I, 1915. 

Brori (F.) (1916). Die permischen Brachiopoden von Timor. 
Palaeont. von Timor, Lief. 7, 1916. 

Burow (E. von) (1915). Orthoceren und Belemnitiden der Trias 
von Timor. Palaeont. von Timor, Liefg. 4, 1915. 

DIENER (C.) (1923). Ammonoidea Trachyostraca aus der mittleren 
und oberen Trias von Timor. Jaarb. Mijnw. Ned. Oost Indie, 
1920, Verh. IV, 1923. 

GERTH (H.) (1921). Die Anthozoen der Dyas von Timor. Palaeont. 
von Timor. 

Gerta (H.) (1927). Die Spongien aus dem Perm von Timor. J aarb. 
Mijnw. Ned. Oost Indie, 1926, Verh. I, 1927. Ibid., in Palaeont. 
von Timor, vol. XVI, 1929. 

GHEYSELINcK (R. F.C. R.) (1937). Permian Trilobites from Timor 
and Sicily. Thesis, Univ. Amsterdam, 1937. 

HAMLET (B.) (1927). Permische Brachiopoden, Lamellibranchiaten 
und Gastropoden von Timor. Jaarb. Mijnw. Ned. Oost Indie, 
1927, Verh. II. | 

HANTEL (G.) (1915a). Ammoniten aus dem Perm der Insel Letti. 
Jaarb. Mijnw. Ned. Oost Indie, 1914, Verh. I, 1915. 

Hanrez (C. A.) (19155). Die Cephalopoden der Dyas von Timor. 
Palaeont. von Timor, Liefg. 3, 1915. 
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Hayasara (L) (1939). On a piece of Fusulina Limestone found in 
the Niki-Niki Region, Timor. Science, vol. IX, pp. 86-87. 
HAYASAKI (L) & GAN (S.) (1940). A note on Camarophoria purdoni 
from the Permian of Timor. Transact. Paleont. Soc. Japan, 

vol. CI, pp. 19-24. 

KresLINGER (A.) (1924). Die Nautiloiden der mittleren und oberen 
Trias von Timor. Jaarb. Mijnw. Ned. Oost Indie, 1922, Verh., 
1924. 

Koker (E. M.) (1922). Anthozoa uit het Perm van het eiland Timor. 
Jaarb. van het Mijnw. Ned. Oost Indie, 1922, Verhand. 

KRUMBECK (L.) (1921-1924). Die Brachiopoden, Lamellibranchiaten 
und Gastropoden der Trias von Timor. Palaeont. von Timor, 
Liefg. 10 (1921) and 13 (1924). 

Kurassy (A.) (1931). Triadische Fossilien von Port. Timor. Verh. 
Geol. Mijnb. Genootsch. Ned. & Kolon., Geol. Serie, vol. IX, 
1931. 

MAREZ Ovens (F.A.H.W. DE) (1938). Preliminary note on the 
occurrence of a new ammonoid fauna of Permian age in the 
island of Timor. Proc. Kon. Akad. Wetensch. Amsterdam, 
vol. XLIX, 1938. 

MAREZ Ovens (F. A. H. W. pc) (1940). Neue Permische Krinoiden 
mit Angaben ueber deren Fundstellen im Basleo Gebiet. (Nied. 
Timor). Geol. Exped. to the Lesser Sunda Islands, vol. I, 
1940, pp. 283-348. 

Pakuckas (C.) (1928). Nachtrag zur mittel und obertriadischen 
Fauna der Ammonoidea Trachyostraca C. Dieners, etc. Jaarb. 
Mijnw. Ned. Oost Indie, 1927, Verh. II, 1928. 

RorHPLETZ (A.) (1894). Die Perm, Trias und Jura Formation auf 
Timor und Rotti im Indischen Archipel. Jaarb. Mijnw. Ned. 
Oost. Indie, 1894, Wet. Ged. 

SMITH (J. Perrin) (1926). Permian Ammonoids of Timor. Jaarb. 
Mijnw. Ned. Oost Indie, 1926, Verh. I. 

SPRINGER (F.) (1924). A remarkable fossil Echinoderm fauna in 
the East Indies. Am. Journ. Sc., vol. VIII. 

Tesca (P.) (1923). Trilobiten aus der Dyas von Timor und Letti. 
Palaeont. von Timor, Liefg. 12, 1923. 

Vinassa DE REGNY (P.) (1915). Triadische Algen, Spongien, und 
Bryozooen aus Timor. Palaeont. von Timor, Liefg. 4, 1915. 
Wane (H. C.) (1947). Notes on some permian rugose corals from 

Timor. Geol. Mag., vol. LXXXIV, 1947, pp. 334-343. 

WANNER (J.) (1911). Trias Cephalopoden von Timor und Rotti. 
Neues Jahrb., Beil. Bd. 31, 1911, pp. 177-206. 

WANNER (J.) (1912). Timorocrinus nov. gen. aus dem Perm von 
Timor. Centralbl. f. Min., etc., 1912. 

WANNER (J.) (1916). Die permischen Echinodermen von Timor I. 
Palaeont. von Timor, Liefg. 6, Abh. 9. 

WANNER (J.) (1920). Ueber armlose Krinoiden aus dem juengeren 
Palaeozoikum. Verh. Geol. Mijnb. Gen. Ned. & Kolon. Geol., 
serie vol. V, 1920. 

WANNER (J.) (1922). Die Gastropoden und Lamellibranchiaten der 
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ei von Timor. Palaeontologie von Timor, Liefg. 11, Abh. 18, 

WANNER (J.) (1924a). Die permischen Echinodermen von Timor, 
II. Palaeont. von Timor, Liefg. 14, Abh. 23. 

WANNER (J.) (1924b). Die Permischen Krinoiden von Timor. 
Jaarb. Mijnw. Ned. Oost Indie, 1921, Verh. III. 

WANNER (J.) (1926). Die Marine Permfauna von Timor. Geol. 
Rundschau, vol. 17, Sonderband, pp. 20-48. 

WANNER (J.) (1937-1940). Neue Beiträge zur Kenntniss der per- 
mischen Echinodermen von Timor. Palaeontographica, supl. 
Bd. IV, Abt. 4, Abschn. 2 (1937) and Absch. 3 (1940), pp. 59- 
212, 213-242. — Also in: Wentensch. Meded. Dienst. Mijnb. 
Ned. Indie, n% 11, 13, 14, 16, 20. 

WANNER (J.) (1940a). Neue Blastoideen aus dem Perm von Timor, 
mit einem Beitrag zur Systematik der Blastoideen. Geol. 
Exped. Lesser Sunda Islands, vol. I, 1940, pp. 215-277. 

WaNNER (J.) (1940b). Neue Permische Lamellibranchiaten von 
Timor. Geol. Exped. Lesser Sunda Islands, vol. II, 1940, 
pp. 369-395. 

WANNER (J.) (1941). Neue Beitráge zur Kenntniss der permischen 
Echinodermen von Timor, XV. Echinoidea. Palaeontographica, 
Suppl. Bd. IV, Abt. 4, Abschn. 5. 

' WANNER (J.) (1942). Neue Beiträge zur Gastropodenfauna des 
Perms von Timor. Geol. Exped. Lesser Sunda Islands, etc., 
vol. IV, 1942, pp. 133-203. 

WELTER (O. A.) (1914). Die obertriadischen Ammoniten und Nau- 
tiliden von Timor. Palaeont. von Timor, Liefg. 1, 1914. 

WELTER (O. A.) (1915). Die Ammoniten und Nautiliden der ladini- 
schen und anisischen Trias von Timor. Palaeont. von Timor, 
Liefg. 5, 1915. 

WELTER. (O. A.) (1922). Die Ammoniten der untere Trias von Ti- 
mor. Palaeont. von Timor, Liefg. 11, 1922. 

SOBIT BEDS (Eormahon) |... censet kina Miocene 
(Simalur Island; W Coast Sumatra). 

See: SIMALUR TERTIARY SERIES. 


SOUTHERN MOUNTAINS MIOCENE (Zuidergebergie Mio- 
Coon M UMEN Mee ae We Dor wen ei aus à Miocene 


Borne (A. Ch. D.) (1929). Djiwo Hills and Southern Range. 
Excursion guide Cl, 4th Pacific Science Congress, Java. 


A series of mixed volcanic and flyschlike marine deposits, 
forming the Southern Mountains (Gunung Kidul) of Central Java, 
with a total thickness of about 4 500 m. 

The series unconformably overlies folded Pretertiary and 
Eocene (Djiwo Layers), and may be subdivided into the following 
stages (from above downward) : 

Kepek layers (Formation) (Kepek lagen): Marls and lime- 
stones, with Globigerina and Lepidocyclina flexuosa as well as 
the mollusk Vicarya callosa, indicating a Vindobonian (Prean- 
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guerian) age, T. f3. Thickness in the Wonosari-Baturetno basins : 

200 m. Laterally the marly facies passes into the reeflimestone 

facies of the upper part of the next stage: 

Wonosari Limestones (Formation) : Bedded limestone with 
locally numerous bioherms of Hexacorals, attaining a thickness of 
about 800 m betwen Patjitan and Wonosari. The Wonosari lime- 
Stones contain the larger foraminifera Lepidocyclina sp., Miogyp- 
sina polymorpha Rutten, M. thecidaeformis Rutten and near Pat- 
jitan : Flosculinella globulosa and F. bontangensis (T. e5-f1). Van 
BEMMELEN correlates these beds with the Sentolo Beds of the 
West Progo Mnts (q.v.). If this may be partly true, the lower 
part of the Wonosari limestones, e.i. the outcrops near Patjitan in 
the Thousand Mountains (Gunung Sewu), contain corals which 
indicate distinct affinity with the Djungrangan (— Djonggrangan) 
fauna (OsBERGER, 1954, publication in print) : 

Old. Mioc. U. Mioc. Plioc. Pleist. 
Indosmilia bantamensis ...... 
Scalariogyra escharoides .... 0 
Coelocoenia vacua .......... o 
Coelocoenia torulosa ........ o 

x Petrophylliella javana ....... 

x Petrophylliella trochoides .. 
Ceratophylliella javana n, sp.. 

x Ceratophylliella cristata ..... 

x Lithophylliella spinosa ....... 
Ati kh PERS ES KOREA 
ANURA Omg UK 
Calamophyllia marksi sp. nov. 
Maeandiina SDa s ors esie 
Orbicella cf. cyclomatos ..... 
Cyphastraea rembangensis 

X Cyphastraea tubifera ........ 

x Cyphastraea progoenisis ..... 

X Cyphastraea gemmulifera .... 
Cuyphasiraea: spenderen sex 
Solenastraea koberi ......... 
Echinophyllia robusta ....... o RR 

x Stylophora pistillata ......... x x 
FOUR BD i OES A ane de 


(Species with X in front of the name are known from the 
Djungrangan (= Djonggrangan) Beds, with o behind the name 
were only known from Borneo until recently). 

The larger part of the cited specimens are from old Miocene 
beds. A large number (8) are known from the Djungrangan 
(= Djonggrangan) Beds. Especially the occurrence of the genus 
Ceratophylliella is, according to OSBERGER, typical for the Djun- 
grangan Beds. Moreover, the Djungrangan beds are characterized 
by the same larger Foraminifera, a.o. Flosculinella globulosa and 
F. bontangensis, indicating a Burdigalian (T. e5 - T. fl) age. Near 
Patjitan (Punung) the marine limestones laterally pass into a 


XXXX 


Pod. WX OP 


X X X X X 
NA Xa X 


X x 
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mixed marine-volcanic, eventually an entirely volcanic, facies. 
This mixed marine-volcanic facies has been given the name of 
Ojo Beds (Formation) by Botur (A.Ch.D.), where they occur 
South of the Djiwo Hills. These Ojo Beds contain Cycloclypeus 
annulatus and Trybliolepidina rutteni, indicating an upper Burdi- 
galian age (T.f). Possibly they are the equivalent of the upper 
part of the Wonosari limestones, and pass laterally into these. 

They consist of about 350 m (e.i. near Djiwo) of andesitic 
tuffs, tuffaceous marls and clays, limestone breccias and conglo- 
meratic limestones. The limestones contain, apart from the above- 
mentioned larger foraminifera: L. (Nephrolepidina) ferreroi 
Provale; L. inflate Provale; Miogypsina polymorpha Rutten; 
M. thecidaeformis Rutten. 

The Ojo beds may thus be correlated with the basal conglo- 
meratic layers of the Sentolo Beds farther West, which incident- 
ally are characterized by the same variety of vitreous tuff. 
According to vaN BEMMELEN (1949) this tuff is due to the activity 
of the Banjak volcanoes (See Banjak Beds, Kendeng zone). 

The Ojo Beds, like the basal Sentolo Beds, are transgressive 
over the preceding layers, sometimes with a distinct angular 
unconformity, e.g. South of Djiwo. 


Uplift and. Hiatus. 

The following stages belong to the lower Miocene, and are at 
least for a part equivalent to the lower Wonosari Limestones to 
the East and to the Djungrangan beds to the West : 

Sambupitu layers (Formation): A thick complex of sand- 
stones and shales of marine origin, with at the base coarse un- 
bedded volcanic agglomerates, distinguished as the Nglarangan 
layers. Together they are about 1000 m thick. The marine upper 
part contains : L. (Nephrolepidina) verbeeki; L. (Nephrolepidina) 
ferreroi; L. (Nephrolepidina) sumatrensis; Cycloclypeus commu- 
nis; Miogypsina polymorpha Rutten; M. thecidaeformis Rutten; 
indicating a Burdigalian age. The Sambupitu-Nglarangan beds 
overlie the Semilir Beds (Formation): an entirely volcanic series, 
consisting of white tuffs and shales, dacitic pumice tuffites, da- 
citic breccias, about 1000 m thick. They overlie the partly ma- 
rine Butak Beds (Formation), a flysch-like series of regularly 
alterning shales, sandstones in thin layers and acid tuffs. The 
sandstones do not contain distinct fossils, but show on their 
curious worm-like traces, and internal moulds of Cidaris-like 
echinids. 

This monotonous series may be about 1000 m thick. 

They overlie another series of shales sandstones and conglo- 
merates very much the same: 

The Kebo Beds (Formation), which overlie possibly directly 
the pretertiary and Eocene of the Djiwo Hills. In the sandstones, 
shales and volcanic tuffs and agglomerates we find here inter- 
calated two sills of basaltic andesite. The thickness of these beds, 
which are less well disclosed, may be about 1000 m. 

Type localities: Kebo Beds: Gunung Kebo (Kebo Mntn), 
S of Djiwo; Regency Klaten, Residency Djogjakarta; Butak Beds : 
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Gunung Butak, idem; Semilir Beds: Gunung Semilir, idem; 

Nglangran Beds: Bukit Nglangran, idem; Sambupitu Beds: 

Sambupitu, idem; Ojo Beds: Kali Ojo, idem (Ojo River); Wono- 

sari Limestones: Wonosari (small town), Southern Mountains; 

Kepek Beds: Kali Kepek (Kepek river), near Wonosari, idem. 
Geographical distribution : Southern Mountains (Gunung Ki- 

dul), Southern part of Central Java; Gunung Sewu, idem. 
Diagnostic fossils : See in text. 


References: BorHÉ (A.Ch.D.) (1929), Borne (A.Ch.D.) 
(1934); BEMMELEN (R. W. van) (1949a), pp. 108-109, 554-558. 


SOUTH SERAJU MIOCENE (Series) .............. Miocene 
(Java). 


Harcorr (Ch E.A.) (1933). Toelichting bij blad 67 (Band- 
jarnegara). Geol. Kaart van Java 1: 100 000, pp. 20-25. 


The Miocene of the South Seraju Mnts has been deposited 
discordantly on top of the Eocene. It has been subdivided by 
Hanrorr into three Tuff-marl « Horizons » (formations) and three 
Breccia « Horizons » (formations). 

1. First Marl-tuff Horizon (formation) (Eerste Mergeltuff- 
horizon). These are the oldest beds disconformably overlying the 
Eocene. Well-bedded with ash-tuffs, with sponge-spicules, radio- 
laria, and globigerinids. Intercalated clay lenses, locally developed, 
contain Miogypsina and Flosculinella globulosa indicating Lower 
Burdigalian Age (T. e5). Thickness varying between 0-300 m. 

2. First breccia-horizon (formation) (Eerste Brecciehorizont). 
Concordantly overlying the First Marl-tuff Horizon. Mainly con- 
sisting of sandstones, conglomerates and breccias of andesitic and 
basaltic eruptiva. The sandstones usually well-bedded, mainly 
occur at the base of the formation, followed by conglomerates 
and breccias, at the top again overlain by sandstones. This suces- 
sion is not continuous, and lateral facies changes are more or less 
in evidence in many places. Small limestone lenses indicate a 
generally marine sedimentation. They contain corals and litho- 
thamnium, while Lepidocyclina have been encountered. The thick- 
ness of this formation is about 1200 m. 

3. Second Marl-Tuff Horizon (formation) (Tweede Mergel- 
tufhorizont). Concordantly overlying the First Breccia Horizon. 
Consisting of white marly tuffs, much resembling the F.M.H. 
White glassy tuffs mixed with clay, mixed in different proportions 
with lime. Larger Foraminifera contained : Nephrolepidina inflata; 
N. ferreroi; Trybliolepidina rutteni; Miogypsina thecidaeformis; 
Cycloclypeus eidae; C. inornatus; C. indopacificus var. 

They indicate an Upper Burdigalian age (T. f1). 

The fossils occur in small lenses throughout the layers. There 
is one fossil horizon. In the West this horizon is about 15 m above 
the base of the layers, in the East about 400 m. This probably 
indicates an increased rate of sedimentation in the central part 
of the basin (only if this correlation runs in the strike of the 
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basin, which probably is the case, the correlation being from 
West to East). 

Farther East the distance between fossil horizon and base is 
reduced again to 250 m. According to van BEMMELEN (1937, p. 50), 
the S.M.H. may be correlated with the Lower Penjatan Series 
(See Penjatan Series (formation). 

4. Second Breccia Horizon (formation) (Tweede Breccieho- 
rizont). Discordantly resting on top the preceding. Strong vol- 
canic activity results in deposition of basaltic lahar breccias, lava 
flows and dikes of olivine basalt. The thickness of this series is 
strongly variable. 

According to van BEMMELEN (1937) this formation may be cor- 
related with the Middle Penjatan Series (see: Penjatan Series). 

9. Third Marly Tuff Horizon (formation) (Derde Mergeltuf- 
horizont). Erosion products of the preceding stage. Where the 
S.B.H. lacks, this horizon is disconformably overlying the S.M.H. 
A lower part of this horizon consists of marly tuff-sandstones and 
conglomerates, the upper part of grey-white marly tuffs with 
Lepidocyclina. The sandstone varies from 0 in the East to about 
200 m in the Western part of the basin. The second or upper part 
is about 600 m thick, total thickness about 800 m. According to 
VAN BEMMELEN (1937) this horizon may be correlated with the 
Upper Penjatan Series [see : Penjatan Series (formation) ]. 

6. Karangbolong Limestone (formation). (Kalksteen van 
Karangbolong). Coralline limestones in reef-facies with larger 
foraminifera, a.o. Trybliolepidina rutteni. The limestones rest 
horizontally on top of folded marls of the T.M.H. 

6a. Stratigraphically equivalent to 6, are conglomerates and 
coarse breccia, named the basal layers of the Third Breccia 
Horizon. These layers occur in depressions, and are the rem- 
nants of the erosion products formed after the orogenic phase 
at the end of the preceding period. 

The layers are strongly variable: sandy loams and clays, 
with quartz and mica, quartzose gravels, polymict conglomerates 
containing elements of the pretertiary subsoil. The material came 
from the N. Like the Karangbolong Limestones, they discor- 
dantly overlie the folded T.M.H. Towards the NW these conglo- 
merates pass into clay-marls of Pliocene age. 

According to vaN BEMMELEN (1937) this horizon may be cor- 
related with the Basal Limestone of the Bodas Series (q. v.). 

T. The Third Breccia Horizon, disconformably overlies all pre- 
ceding, folded, formations. It consists of about 700m andesitic 
breccias and agglomerates, unbedded, and without fossils. Its age 
is assumed to be already Lower Pliocene. 

According to vaN BEMMELEN (1937) this horizon may be cor- 
related with the Bodas series (q. v.). 

Type locality and Geographical distribution : South Seraju 
Mnts, near Bandjarnegara, C. Java. 

Diagnostic fossils : see text above. 


References: BEMMELEN (R. W. van) (1937), p. 50; BEMMELEN 
(R. W. van) (1949a), pp. 602-604. 
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SUBAN.BED.;..:-. wm. a EL dele Neogene 
(Sumatra). 
See: BUKIT ASSEM COAL BEDS. 

SUDJAU BEDS (Formation) (Sudjau lagen) ......... Eocene 
(Borneo). 


LEUPOLD (W.) & VLERK (I.M. van DER) (1931). The Tertiary. 
Leid. Geol. Meded., vol. V, table. 

No description of this formation could be found. The above 
mentioned authors place it in the lowest Eocene, overlaying the 
pre-tertiary and being overlain by the Tikung formation (q.v.). 


SUMALATTA STAGE (Formation) (Sumalatta Stufe, Soema- 
latta-formatle) Le io oe en Kar Cretaceous ? 

(N Celebes). 

AHLBURG (J.) (1890). Versuch einer geol. Darstellung der Insel 
Celebes. Geol. Pal. Abh., Neue Folge, vol. XII, pp. 921-994. 

Name suggested by the above-mentioned author to include 
the Dolokapa formation and the Wobudu Breccia (formation) 
which are attributed by him to the Mesozoic, on insufficient 
grounds. 

RUTTEN (1927) has criticized AHLBURG’s assumptions, and at 
present the Sumalatta stage (formation) is not anymore reco- 
gnized as a distinct unit. 

Reference : RuTTEN (L. M. R.) (1927), p. 595. 


SUMATRENSIS LIMESTONE .................... Miocene 
(Borneo). 
See: MELIAT SANDSTONE. 


SUNGAI ORANG BEDS (Formation) (Soengai Orang lagen) 

(Borneo) Eocene 

VLERK (I. M. VAN DER) (1929). Groote Foraminiferen van NW 
Borneo. Wet. Meded. Dienst Mijnb. Ned. Indie, n? 9. 

Several thousands of metres clastic sediments, formed under 
geosynclinal circumstances, and strongly folded. They consist 
mainly of mica-sandstone with some intercalations of marl and 
limestone containing larger Foraminifera, indicating a lower 
Eocene agage They may be correlated with the Tikung Beds (for- 
mation) in the Tidung districts and the Sandstone Stage (forma- 
tion) in Mangalihat Peninsula. The S. Orang Beds overlie uncon- 
formably the pre-tertiary of Borneo, and they are overlain by 
the Marah layers (formation) of Upper Eocene age. 

See remarks at : Djiwo layers. 

Type locality : Sungai Orang (Orang River), Bulungan Dis- 
trict, NE Borneo. 

Geographic distribution : Bulungan District, NE Borneo. 

Diagnostic fossils: Camerina pengaronensis, C. mammilla 
(Fichtel et Moll), Assilina orientalis, A. granulosa var. minor, 
Discocyclina javana, D. fritschi, D. dispansa. 

References: Lrurorp (W.) & VLERK (I.M. van per) (1931), 
p. 615, table; BEMMELEN (R. W. van) (1949), p. 132. 
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TABALLAR MARLS (Formation) (Taballar Mergels) 
(E Borneo). Eocene-Oligocene 


VLERK (I.M. van DER) (1929). Groote Foraminiferen van NW 
END. Wet. Meded. Dienst Mijnb. Ned. Indie, n9 9, pp. 10-11, 
table. 


Thick marls with larger foraminifera from the Mangkalihat 
Peninsula, East Borneo. In the original publication the marls 
were subdivided into lower, middle and upper Taballar Marls, 
respectively corresponding to the T.a, T.b, and T.c, or lower 
Eocene, upper Eocene and Lower Oligocene. Later (1931) LeupoLd 
and VAN DER VLERK have dropped one subdivision and subdivided 
the Taballar Marls into Lower Taballar Marls of upper Eocene 
age and Upper Taballar Marls of Lower Oligocene age. The lower 
Eocene in this stratigraphy is occupied by the Sandstone Stage 
(Member ? Formation ?) (Zandsteen etage). The exact thickness 
is nowhere mentioned, but must be about 1000m, as Usacnus, 
cited in van BEMMELEN (1949) gives a total thickness for the 
Paleogene of 1 500-2 000 m. 

Towards the North a submarine ridge seems to have existed 
during the sedimentation of the paleogene, as in the Northern 
part of Taballar River the paleogene is reduced to 40 m, and the 
Taballar Formation developed as conglomerate with pre-tertiary 
elements (radiolarites). 

The upper Taballar Marls are overlain by a dolomite for- 
mation of Upper Oligocene (T. d) age. 

According to the stratigraphy of MonrER cited in VAN BEM- 
MELEN (1949) and that of Lrupozp and VAN DER VLERK (1931), the 
Lower Taballar Marls may be correlated with the Mahakam For- 
mation(1) of Mahakam and Kutai Lakes districts, the limestone 
formation of Gg. Kandango (called Gg. Katango in MonrEn's corre- 
lation table 41) of Bungalun area, the Marah Beds (formation) 
of Salimbatu-Andjam, the Tulit Beds (formation) of the Tidung 
Districts. 

The Upper Taballar Beds according to the same stratigraphies 
may be correlated with the Lower Bongan shales of Upper 
Mahakam and Kutai lake districts, the Seilor Beds of N and 
C. Berau, the Mankabua Marls-Seilor Beds-Bratan Beds of Sa- 
limbatu-Antjam-C. Bulungan. 

The oil-companies have distinguished in the Lower Taballar 
Marls a lower zone with Discocyclina omphalus and an upper zone 
with Biplanispira absurda. 

See remarks of B.P.M. at Djiwo layers. 

Type locality : Sungai Taballar (Taballar River), Mangkalihat 
Peninsula, East Borneo. 

(D It should be investigated whether this name should not be: 


Mamahah formation, perhaps also to be described as a separate item 
(vide column 2 of table 41, p. 38, V. BEMMELEN, 19490). 
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Geographical distribution : Mankalihat Peninsula, Sanku- 
lirang Bay region, East Borneo. 

Diagnostic fossils: Camerina kelatensis Carter, C. nuttalli (Da- 
vies), C. thalicus (Davies), C. variolarius (Sowerby), C. bage- 
lensis (Verbeek), Discocyclina dispansa (Sowerby), D. omphalus, 
Biplanispira absurda Umbgrove. 


References: LeupoLp (W.) & VLERK (I. M. VAN DER) (1931), 
p. 614, table; BEMMELEN (R. W. van) (1949), pp. 132, 138, 139. 


TABIR FORMATION (Tabir formatie) ............ Jurassic ? 
(Sumatra). 


TOBLER (A.) (1924). Djambiverslag. Jaarb. Mijnw. Ned. Indie 
(1919), Verh. 3, pp. 162-167 (published 1924). 


Red coloured sandstones and conglomerates with uncertain 
stratigraphical position. The contained fossils indicate a Jurassic 
age according to FREcH (1922), but according to RUTTEN (1927) 
the indications are doubtful. 

The name of this formation is not repeated neither in RUTTEN’S 
general work on Indonesia, nor in vaN BEMMELEN (1949) 

As the definition is insufficient it seems better to dismiss the 
Tabir formation as obsolete. 


References: MEYER (O.) & Frrcu (R.) (1922), pp. 223-229; 
RurrEN (L. M. R.) (1927), p. 442. 


TABUL BEDS (Formation) (Taboel Lagen) 
(Borneo). 


Lrvporp (W.) & VLERK (I.M. van DER) (1931). The Tertiary. 
Leid. Geol. Meded., vol. V, pp. 624-625, table. 

The Tabul Beds are composed, according to the above men- 
tioned authors, of « very soft claystones full of coal-like vegetable 
detritus and soft shales with concretions, with here and there 
Operculinae, thickness min. 2 500 m. » The formation is correlated 
with the Balikpapan-Gelingseh Formation of Central Kutei, 
Sankulirang-Gelingseh-Menubar Formations of N Kutei, Upper 
Taballar Limestone-Menkrawit Beds of Mangkalihat Peninsula, 
the Kundjangand-Antjam Beds of Salimbatu-Andjam districts, 
all in Borneo. The age would be Upper Miocene (T. f»-3, T. g). 

The beds overlie the Meliat Sandstone and are overlain by 
the Tarakan Beds (q v.. Together with the Meliat Sand- 
stone they form a stratigraphic unit which is briefly indicated 
by LEUPOLD and VAN DER VLERK (1931) as the Simengaris forma- 
tion (not defined). 

Near the Island Mandul and the hilly country a formation 
of marls with lignite-intercalations is found, representing the 
upper part of the Tabul Beds. 

Type locality: Tabul River(?), Simengaris River Basin, 
Tidung District, SW Borneo. 

Distribution : Simengaris River Basin. 

Diagnostic fossils : None. 


Ru an AB Miocene 
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TAGOGAPU BEDS (Tagogapoe lagen, Tagogapu Limestone) 
(Java) Oligo-Miocene 


LEUPOLD (W.) & VLERK (I.M. van DER) (1931). The Tertiary. 
Leid. Geol. Meded., vol. V, p. 639. f 


See: RADJAMANDALA LIMESTONE. 


TAHIS LAYER (Member) (Tahis laag) ............. Miocene 
(Sumatra). 


Hartmann (E.) (1921). Geol. Rapport etc., Lematang Oeloe. 
Jaarb. Mijnw. Ned. Indie, 1918, Verh. II, pp. 128-132. 


Lignite layers in the Middle Palembang formation of Upper 
Miocene age. The Tahis member overlies the Bilau Layer 
(Member) (Bilaoe laag) of the same formation. See further 
Palembang Beds. 

Type locality: Lematang Uloh, Residency of Palembang, S 
Sumatra. 

Geographical distribution : Type locality only. 


TAMBAKAN BEDS (Formation) ............... Pleistocene 
(Java). 


KOENIGSWALD (G. H.R. von) (1935b). Bemerkungen zur fos- 
silen Saugetierfauna Javas II. De Ing. in Ned. Indie, vol. II, n° 10, 
sect. IV, pp. 85-88. 


Although in the above cited paper the formation is first 
mentioned as such, the beds were first recognized and defined 
by C. HanrorrF during fieldwork for the (unpublished) sheet 35 
(Soebang) of the geological map of Java, 1/100000. Van Brm- 
MELEN (1934) refers to these layers as «foot of quaternary vol- 
cano» when giving a survey of the tectonical development of 
the area. Later references are given by van BEMMELEN, 1949b, 
p. 642, fig. 331 and map fig. 330; table 116, p. 116; fig. 338, p. 651. 

The formation consists of andesitic conglomerates, tuffsand- 
stones and clays with lignitic peat, and is folded by pleistocene 
orogenic movements. It disconformably overlies the upper plio- 
cene Kaliwangu Beds. 

In the formation a fauna of fossil mammals was found, deter- 
mined by von KOENIGSWALD (1935, op. cit.) : Stegodon trigono- 
cephalus praecursor v. K., Hippopotamus (Hexaprotodon) antiguus 
v. K, Antilope modjokertensis v. K., Bos (Bubalus) bubalis cf. 
palaeokerabau Dubois, Leptobos cosijni v. K. 

This fauna resembles most the Djetis Fauna from the Put- 
jangan Layers and the fauna from the Tambakan beds may 
therefore be tentatively considered to be of the same age (Lower 
Pleistocene). 

Type locality: Gunung (— Mnt) Tambakan, near Subang, 
30km N of Bandung, W Java. The fossil localities are on Pr. 
. Tjabe, 6 km ESE of Subang. 

Geographical distribution : Hilly area NW, N and NE of the 
Tangkuban Prahu volcanic complex, N of Bandung, W Java. 
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TANAH ROONG SERIES (Group) ........ Eocene-Oligocene 
(Sumba). 


Cauprr (C. M. B.) (1934). Tertiary deposits on Sumba. Thesis, 
Amsterdam, pp. 12-13. 


Tanah Roong Series is a field name, introduced but not 
published, by a field party of the geological survey under leader- 
ship of KEMMERLING in 1924-25. The name was continued by 
CAUDRI in the above given publication, and by KEYSER and D- 
PERINK in a more recent report (see van BEMMELEN, 1949a, table 49, 
p. 157). 

According to the description given by Caupri the Tanah 
Roong Series consists from above downwards : 


Nummulites, Orbitoid and Alveolina marls and reef lime- 
stones, a series of grey-blue conglomerates, sandstones, calca- 
reous sandstones, the latter with a characteristic fauna: crabs, 
gasteropods, pelecypods and plant remains. In the field these 
deposits were called by KEMMERLING : « Lowest Eocene >. 


In 1949 van BEMMELEN composed a more detailed composite 
section of the Paleogene of Sumba. In this publication the section 
is not emphatically identified with the Tanah Roong Series : 
however, as its stratigraphical position is similar, the identity 
may be assumed : 


OLIGOCENE. 

T.d Foraminiferal limestones, only as pebbles in neogene 
conglomerates of E Sumba with reticulate Camerina and 
Lepidocyclina. 

Beginning of third folding. 

T.c Neritic foraminiferal and marly limestones with reef for- 

mations with reticulate and radiate Camerina. 


Unconformity. 

U. Eocene. 

T.b Limestone, calcareous sandstone, marly limestone (with 
reef formations) with Camerina djogjokartae, Fasciolites, 
Assilina, Discocyclina and Pellatispira. 

M. Eocene. 

T. a, Foraminiferal Marls, clay shales, lignites, conglome- 
ratic calcareous sandstones, sandy limestones, and lime- 
stones with rich foraminiferal fauna, some hundreds of 
metres thick. (littoral facies without reef formations). Came- 
rina, Fasciolites, Assilina, Discocyclina. 

L. EOCENE. 

T.a, Graywackes, arkose, marine calcareous sandstones, con- 
glomerates (transgressive formation). Only Globigerinidae. 


Unconformity 
PRE-TERTIARY. 


See remarks from B.P.M. at Djiwo layers. 


Type locality : Tanah Roong Village, in the Massu Mnts, near 
the SE coast of Sumba. 
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Geographical distribution : Massu Mnts, along the SE coast- 
line of Sumba in most valleys of the Southern half of East Sumba, 
in C. Sumba in the upper reaches of the Palamedo, Kadessa and 
Kalamba Rivers, further near Prai Langina, Prai Kaninggu, 
Djangga Prai. à 

In West Sumba in the upper reaches of most rivers running 
to the W, and N, while in the S running rivers the paleogene 
is exposed along the entire length of the valleys, as well as along 
the entire S coastline of W Sumba. 

Diagnostic fossils: T.a, with Assilina orientalis, Camerina 
kelatensis, C. irregularis, C. borneensis, Fasciolites ovicula-javana, 
F. celebensis, F. wichmanni, Discocyclina javana; T.b with Pel- 
latispira sp., Discocyclina sp.; T.c with Camerina fichteli-inter- 
media, C. cf. pengaronensis, Neoalveolina; T.d with C. fichteli- 
intermedia, Lepidocyclina (Eulepidina) tjendanensis Caudri. 

Reference : BEMMELEN (R. W. van) (1949a), p. 155. 


—3 


TAPAK BEDS (Formation) (Tapakserie) ........... Pliocene 
(Java). 


Haan (C. TER) (1934). Toelichting bij Blad 58 (Boemiajoe). 
Geol. kaart van Java, 1/100 000, pp. 21-27. 


The Tapak Beds consist of two parts: a basal coarse clastic 
and partly volcanic member which passes gradually upwards 
into an upper limestone member, which, however, seems to be 
developed only locally (Reeflimestones). 

A typical section along Tjipanas River near Bantarsari shows 
the following sucession: conformably overlying the Kumbang for- 
mation are layers of coarse greenish sandstones and conglome- 
rates, alternating with thin layers of andesitic breccias. Upwards 
the sandstones grow less and less coarse, the andesitic breccias 
disappear, as do the conglomerates, while layers of marl begin 
to be intercalated. The upper part consists of a regular alter- 
nation of sandstones and green marls, in which the sandstones 
are calcareous and contain fragments of marine molluscs. The 
top of the series is formed by a bed of coralline limestone. The 
total thickness is about 500m in sheet 58, diminishing to zero 
towards the West in sheet 54. 

Reef-limestones are developed locally, on other localities the 
upper part the Tapak formation consists of marls and sandstones. 
In the Western parts of the occurrence, the limestone-facies is 
completely lacking. The formation is overlain by the Kalibiuk 
formation, probably conformably. The beds are very fossiliferous. 
The coralline limestone contains larger Foraminifera, the marls 
and sandstones molluscs, and the basal beds contain remains of 
mammals, which have, however, not been determined. It is pro- 
bable that they may be correlated with the Tjidjulang Beds 
(formation) which contain a middle Pliocene mammalian fauna 
(Tatrot). The mollusca are for about 60 % recent forms, indicating 
a Lower Pliocene age. The mollusca (Melania) are partly from 
brackish water, partly from the tidal zone (OosTINGH, 1935, p. 220). 
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The corals offer widely varying percentages of recent forms, and 
cannot as yet be used for age determination. The larger fora- 
minifera consist of species of Operculina and Cycloclypeus, and 
indicate a Pliocene age. If the Pliocene is divided into three 
parts, the Tapak beds may be assumed to occupy the Middle 
Pliocene, if it is divided into two (the official subdivision of the 
geological survey) the Tapak Beds are tentatively assigned to the 
lower part (n, or T. go). 

Type locality : The beds are named for an occurrence near 
Gunung Tapak, 12km NNE of Bantarkawung, map sheet 58 of 
Geol. Survey. As type-locality it is better to assign the section in 
the Tjipaniis River, 2km NW of Bentarsari, long. 109» 18/ 30" E, 
lat. 708 20" S. 

Geographical distribution : along the rim of the Bentarsari 
Basin, an intra-montane basin of irregular diamond shape in- 
cluded in the Kumbang Mnts, between long. 1089 45/30" and 
108° 53’ 30” E, lat. 7° 7/ 40” S and 7910/50" S. Further S of G. 
Tapak, NE of Bantarkawung, and in the extreme SW part of 
sheet 58 and extreme SE part of the adjoining sheet 54 of the 
geol. survey of Java. 

Diagnostic fossils: Cycloclypeus reticulatus Caudri, C. cf. 
guembelianus Brady; C. postindopacificus var. tenuistriatus Tan; 
Operculina complanata (Defrance). 

Numerous molluscs and corals have been described; for the 
mollusca see: OosTINGH, 1935, for the corals see GERTH, 1931, 
pp. 149-150. 

References: Herzen (W. H.) (1935), pp. 24-27; Gerrta (H.) 
(1931), pp. 149-150; OostINGH (C. H.) (1935): BEMMELEN (R.W. 
VAN) (1949a), pp. 606, 654. 


TARAKAN BEDS (Formation) (Tarakan Lagen) .... Pliocene 
(Borneo). 


LEUPOLD (W.) & VAN DER VLERK (I. M.) (1931). The Tertiary. 
Leid. Geol. Meded, vol. 5, 1931, pp. 624, 625, table. 

Although the beds have been named after the small island 
of Tarakan, the type section seems to have been taken from the 
nearby island of Mandul. Here the following section is described : 

Upper lignite group (= member) clastic deposits with lignite 
ae 33 Yo water, possibly belonging to the Bunju Beds 

q. v.); 

Sands and gravel, 600-700 m thick, with oil: 

Lower lignite group (= member), 130-190 m thick, with oil. 

The beds overlie the Mandul Marl Formation (q. v.) which is 
probably a local marine development of the littoral Tabul Beds. 
The formation may be correlated with the Sadjau Tarakan Beds 
of Tarakan and the NE part of Borneo. The age of the formation is 
T.h (Upper Pliocene). 

Type locality: Not clearly defined. Either the small island 
of Tarakan, off the NE shore of Borneo, or the small island of 
Mandul, 30 km NE of Tarakan. 
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Geographical distribution : Islands of Tarakan and Mandul. 
See also under Sadjau Tarakan Beds. 


TELISA BEDS (Formation) (Telisa lagen) .......... Miocene 
(Sumatra). ; 


ToBLER (A.) (1910). Voorlopige mededeling over de geologie 
van de Residentie Djambi. Jaarb. Mijnw., 1912, pp. 1-29. 


Very thick (3000-4000 m) monotonous series of globigerina 
marls and shales with intercalations of andesitic tuffs and brec- 
cias, glauconitic sandstone, platy or concretionary limestones 
(«septaria >) and occasional layers with plant remains. Towards 
the West these beds change into entirely volcanic facies, especially 
in the districts Bintuhan and Kroe. 

In the Residency Palembang the layers were originally called 
Gumai Beds (Gumai lagen), but at present the name Telisa Beds 
is in general used in entire South Sumatra. The stratigraphy of the 
Telisa in Palembang is as follows : 

Upper Telisa: Brown shales with septaria and marly limes- 
tone layers, thin intercalations of andesitic tuff, smaller Forami- 
nifera especially Globigerinidae. Thickness 1500 m. 

Middle Telisa : Black silicious limestones and marls with len- 
ses of black chert. Many Globigerinidae, Spiroclypeus. Thickness 
150 m. 

Lower Telisa : Limestones with larger Foraminifera. This part 
concurs with the Baturadja Limestone. The basal part is often for- 
med by lignitiferous sandstones and tuffs. (See: Silicified Wood 
Zone). 

The Telisa Beds and the overlying Palembang Beds have been 
joined by LeuroLp and VAN DER VLERK as the Gilas Stage (group?) 
in South Palembang and Lampong districts. probably because 
the U.-Telisa and the L. Palembang are developed as similar 
facies, and in many places cannot be distinguished. 

In the Telisa Beds there are locally strong lateral changes 
of facies and the thickness is also very variable. They represent 
a transgression during Aguitanian and Burdigalian times (T. e.) 
and coming from the East. The Eastern part of the Geosyncline 
sinks faster than the Western part, so that in the East thick beds 
of marine facies are formed while in the western part of the 
geosyncline thinner beds of mixed marine and littoral-continental 
facies are formed. 


Notes from Frylinck. 1. The lower Telisa beds are equivalent 
to both Baturadja and the coal-bearing Quartz sandstone (Talan- 
gakar formation) and represent the main trangressive stage, side- 
ward equivalent to « B. T. B. » — hemipelagic, fully marine Telisa 
shale. Moreover the main transgression in S Sumatra and Djambi 
was from W, the shelf being in NE and E. 

2. In. Djambi locally the E sank faster, but in S Sumatra: 
Mra Enin, Suban, Djerigi the S area sank more than the NE 
(Iliran) therefore some parts of the idio-geosyncline, sank faster 
than those along its margin and some, interlocated « highs » such 

12 Malayan 
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as, the Gumai and Garba areas, so that locally very thick mono- 
tonous marine seguences were formed, laterally eguivalent to 
parts with thinner beds of mixed marine and littoral-continental 
facies. 


In Middle Telisa times a ridge rose up in the Palembang 
Djambi basin, separating a Northern from a Southern part (ridge 
of Duabelas Mnts). The end of the Telisa times was characterized 
by a regression, and the uprising of the Barisan ridge. Only in 
the centre of the Basin the beds are completely developed, while 
along the borders of the basin the transgression started much later, 
and the regression somewhat earlier (Van BEMMELEN, 1949a). The 
Telisa formation is stratigraphically eguivalent to the Borderclay 
formation of N Sumatra. 

Type locality : Telisa anticline, near Saronlangun, Djambi, 
South Sumatra. 

Geographical distribution : Residencies of Djambi, Palembang 
and Lampangs South Sumatra. 

N.B.: In Central Palembang the lower parts of the Telisa 
Beds contain important oil horizons. 


References: ToBLER (A.) (1918), pp. 141-206; TosLer (A.) 
(1924); RUTTEN (L.M. R.) (1927), pp. 375-394; LruPorp (W.) and 
VLERK (I. M. van DER) (1931), pp. 629-630, table; WESTERVELD (J.), 
pp. 1131-1139; SrrrER (L. U. vr) (1941), p. 231; BEMMELEN (R.W 
VAN) (1949), p. 118; Durour (J.) (1951), pp. 434-436, fig. 4 and 5 


Comments from B.P.M.: 

a. With the subsurface information gathered from different parts 
of the South Sumatra basin at hand a tripartition of the Telisa 
formation as advocated by the author appears to be untenable. 

b. A bipartition of the Telisa is possible, namely : 

Upper Telisa as defined by the author, and Lower Telisa 
the top of which is formed by the author's Middle and Lower 
Telisa, which probably represent different facies of the same 
unit. 

As already explained, (Batu Radja Limestone) the age of the 
Limestone part of the Telisa formation ranges from T. e4-5 to 
T. f 2-3. It is then a synonym for Batu Radja Limestone. 

It is possible sometimes to give an exact age determination of 
this part of the Lower Telisa if diagnostic larger-foraminifera 
occur. But even then it is only possible to establish the boundaries 
T. e-f1 and/or T. f1-f2-3 if those boundaries occur within a large 
forambearing calcareous facies (see also : Border Clay formation). 
As a matter of fact Spiroclypeus sp. is restricted to the T. e part 
of the Lower Telisa. 

c. In the chapter on the Batu Radja Stage (q.v.) the author 
rejects the name Batu Radja stage while being insufficiently 
defined. 

Van BEMMELEN's « Batu Radja stage > comprises however, 
the sandy deposits which are known e. g. on the Talangakar 
anticlinorium. This series of clastic sediments should be inclu- 


179 


ded in the Lower Telisa. Its thickness may reach over 1000 m. 
The author omits to rename this part of van BEMMELEN's 
Batu Radja stage; in the chapter on the Telisa Beds no more 
mention is made of these sediments. > 
d. The author does not describe the contact Telisa/Palembang. It 
should be kept in mind that the regression of the Telisa sea 
starts more or less at the beginning of T. f2-3. This regression 
takes place gradually, so it is often difficult (if not impossible) 
to locate the boundary between the two formations. It is there- 
fore easy to understand that VAN DER VLERK and LEUPOLD joined 
the Telisa and Lower Palembang in one unit (« Gilas Stage »). 


TEMPILAN BEDS (Formation) (Tempilan lagen).. Oligocene 
(Borneo). 


VLERK (I.M. van DER). (1925). A study of Tertiary Foramini- 
fera from the « Tidoengse Landen » (E Borneo). Wetensch. Meded., 
Dienst Mijnb. Ned. Indie, n° 3. 


Alternating thin-bedded sandstones, marls and shales, the 
marls increasing upward, so that the top of the beds consists of 
pure marls. The thickness is about 1000 m. The larger Forami- 
nifera included in the formation indicate an Upper Oligocene age 
(Era). 

The formation overlies the Seilor Beds (Formation) of Lower 
Oligocene age, conformably in the Tidung Districts, disconforma- 
bly in Salimbatu-Antjam-Bulungan, where the Mankabua marls 
are intercalated. They are overlain by the Mesalai Marls (For- 
mation) (q. v.) of Lower Miocene (Aquitanian) age. 

Type locality : Sungai Tempilan (T. River), Tidung Districts, 
N E Borneo. 

Geographical distribution : Tidung Districts, Salimbatu-Ant- 
jam-Central Bulungan, N E Borneo. 

Diagnostic fossils : Camerina fichteli-intermedia (Michelotti) : 
Lepidocyclina (Eulepidina) papuanensis Chapman; Heterostegina 
ruida Schwager. 

References : Lruporp (W.) and VLERK (I.M. van DER) (1931), 
pp. 626, table; VLERK (I. M. van DER) (1929), pp. 5, 7, table. 


TIKUNG BEDS (Formation ?) (Tikoeng lagen) ....... Eocene 
(Borneo). 
LEUPOLD (W.) and VLERK (I. M. van DER) (1931). The Tertiary. 
Leid. Geol. Meded., vol. 5, table. 


Undefined sediments of Eocene age, correlated with the 
Orang-Beds. No description of these beds could be found. 


TINOMBO FORMATION ................ ? Mesozoic-Eocene 
(Celebes). 


AHLBURG (J.) (1913). Versuch einer geologische Darstellung 
der Insel Celebes. Geol. u. Pal. Abhand. Neue Folge, vol. 12. 


See: DOLOKAPA FORMATION. 
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TJADASNGAMPAR BEDS (Formation) (Schichten von Tja- 
dasngampar) te, {224 025 IPAG TON IUP Miocene 
(Java). 


Martin (K.) (1900a). Die Einteilung der versteinerungs- 
fuehrende Sedimente von Java, Samml. d. Geol. Reichsmus. 
Leiden, ser. 1, vol. 6, pts 3, 4, pp. 162-164. 


Insufficiently defined sediments from the upper Tertiary of 
West Java. The molluscan fauna contains 27 % recent species and 
is regarded by Martin as of upper Miocene age. (Martin, 1919). 

Type locality : Tjadasngampar, S E Preanger, West Java. 

Geographical distribution : Similar molluscan faunae were 
described by Martin from Selatjeu, Parungponteng, Tjilintung, 
all in S E Preanger. 


References : Martin (K.) (1919), pp. 129-130. 


TJANDI BEDS (Tjandi Schichten) ................. Pliocene 
(Java). 


MARTIN (K.) (1913). Einige allgemeinere Betrachtungen ueber 
das Tertiaer von Java. Geol. Rundschau, vol. IV, pp. 164, 169. 


Insufficiently defined marine marls with rich fossil fauna of 
molluses. The marls contain 51 % recent forms, and are regar- 
ded by Martin as of Pliocene age (MARTIN, 1919). Quite probably 
this marl formation is identical with the Kalibiuk formation 
(q. v. and is the name Tjandi formation to be considered as 
obsolete. 

Type locality : Tjandi, near Semarang, North Central Java. 

Geographical distribution : Not established. 

Other name : Gunung Gombel Beds. 


Reference : Martin (K.) (1919), pp. 29, 133. 


TJIDADAP BEDS (Formation) (Tjidadaplagen) .... Miocene 
(Java). 


Lupwic (O.) (1933). Toelichting bij blad 30 (Poerwakarta), 
Geol. Kaart van Java, 1/100 000, pp. 13-17. 


These beds overlie conformably the Annulatus formation 
(see: A. Horizon), but the facies changes rather rapidly. In the 
S of sheet 30 (Djampangmanggung Hills), the following 
succession was observed: the lowest observable beds are clays 
with intercalations of andesitic sandstones and fine agglomerates. 
Then follow volcanics: fine tuffs, coarse agglomerates and ande- 
sitic conglomerates and breccias. On top of these are andesitic 
sandstones and rare marly limestone intercalations, alternating 
with beds of clay and marl. The top is formed by coarse andesite 
breccias and agglomerates. An intercalated clay with marine gas- 
tropods (Turritella jenkinsi Cossmann) indicates that the volcanics 
were deposited in marine surroundings. 
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In the S E of sheet 30, sections in the Tjibingbin and Tjisaraj 
Rivers show the following succession : 

At the base are clays with intercalations of hard marly 
limestone. 

Then follows a complex of numerous thin beds of andesitic 
sandstones alternating with clay and shale. A 2-3 m thick limes- 
tone was found intercalated in the Tjibingbin section, containing 
corals, echinoids and Operculinella. The top is again formed by a 
volcanic complex of andesites and andesitic tuff-breccias and 
sandstones. 


In the Southern depression of the Tegalwaru Hills are found 
clay and marls with rare intercalations of sandstone and limestone. 


In the N part of the Tegalwaru Hills the following succession 
was observed : 

At the base alternating beds of clay and andesitic sandstone, 
usually soft and badly exposed. 

A middle part of sandstones and dolomitic limestones, all with 
glauconite. The sandstones are thinly bedded, and contain much 
clay. Traces of coals are sometimes found, as well as fossil resin. 
The upper part is formed by a clay with limonitic concretions. In 
this, most Northern occurrence of the Tjidadap Beds molluscs 
were found, though the author does not indicate from which 
horizon. The molluscs point to an Upper Miocene age (cf. Upper 
Halang or Tjilanang formations). The thickness may reach 1 200 m 
(in sheet 24) to 2500 m (in sheet 30). 

Type locality: No type locality is indicated. The beds are 
called after the occurrence in the Tjidadap River, long. 107° 13’ 27" 
(209 25’ E of Djakarta), lat. 6°39 S. 

Geographical distribution : Sheets 30 and 24 (Bogor) of Geol. 
Map. of.Java, 1/100 000. In sheet 30 the beds are mainly found in 
the Tegalwaru Hills, an anticline striking WN W - ES E, on the 
N slope over an area of 30 km long and 9 km broad, on the S 
slope 30 km long and 3 km broad, further in the extreme SE 
corner of sheet 30, and along the S W and S parts of the same 
sheet. 

Diagnostic fossils: Rostellaria verbeeki Martin; Paphia ne- 
glecta Martin; Cultellus dilatatus Martin. 


Reference : BEMMELEN (R.W. van) (1949), p. 649. 


TJI DJADJAR BEDS (Schichten von Tji Djadjar) ... Pliocene 

(Java). 

Martin (K.) (1912). Vorlaufiger Bericht ueber geologische 
Forschungen auf Java, Samml. geol. Reichsmus. Leiden, ser. 1, 
Bd. 9, pt. 2, p. 171. 

Insufficiently defined fossiliferous beds with rich molluscan 
fauna containing 56 % of recent forms, indicating a Pliocene age. 

Type locality: Tji Djadjar (Djadjar River), near Tjirebon 
(Cheribon ?) N coast Central Java. 

Geographical distribution : Not established. 
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TJIDJENGKOL LAYERS (Formation) (Tjidjengkol lagen) 
(W Java). Oligocene 


KooLHoven (W. C. B.) (1933). Toelichting bij blad 14 (Bajah). 
Geol. kaart van Java 1/100 000, Dienst Mijnb. Ned. Indie, Bandung, 
pp. 21-24. 


KoorHoven distinguished a Lower and an Upper division. The 
Lower Tjidjengkol Layers (member) consist of conglomerates of 
Old-Andesites and granite, tuffs, breccias, etc., with coal lenses, 
passing upward into sandy marls with Foraminifera. Thickness 
varying between 200 and 600 m. They pass upwards into the 
Upper Tjidjengkol Layers (member) : reef-and marly limestones 
and marls, clay shales and sandstones. Locally they change into 
sandy marls. Thickness 350 m. In the Eastern part of the Bajah 
Mountains, the Upper Tjidjengkol Layers are found lying on top 
of the Eocene. This points to a progressively overlapping position 
of the Oligocene deposits (van BEMMELEN, 1949a, p. 628). 

They are conformably overlain by the Tjitarate Beds (for- 
mation) of Aquitanian age (q. v.). 

Type locality : Tjidjengkol (village), Bajah Mountains, Resi- 
dency of Bantam, West Java, 106° 21’ 27" E (09 277 W of Djakarta) 
6° 54’ 25" S. 

Geographical distribution : Bajah Mountains, West Java, in the 
cores of numerous anticlines. 

Diagnostic fossils : Lower Tjidjengkol : Cycloclypeus koolho- 
veni Tan; Upper Tjidjengkol : C. oppenoorthi Tan, Lepidocyclina 
cf. isolepidinoides, Miogypsinoides, (Miogypsinella), Camerina 
fichteli-intermedia. 


References : KooLHovEN (W. C. B.) (1936), pp. 161-164; Bem- 
MELEN (R.W. van) (1949a), pp. 104, 628. 


TJIDJULANG BEDS (Formation ..) .............. Pliocene 
(Java). 


HETzEL (W. H.) (1935). Toelichting bij Blad 54 (Madjenang), 
Geol. Kaart van Java 1/100 000, pp. 32-38. 


The above-mentioned author has not originally separated 
these beds as a distinct formation, but noncomittingly called them 
« the Pliocene in the S W of the sheet » (i. e. the sheet Madjenang). 
eeh « Tjidjulang Beds » is first introduced by van BEMMELEN 

They are conglomerates, sandstones and tuffs of andesitic com- 
position, deposited by a river or rivers. Intercalations of claystone 
and clay occur, as well as rare limestone layers. The sediments 
are composed of erosionproducts of the Kumbang Beds, which 
they are apparently — at least in part -- disconformably over- 
lying, although in the visible contacts there is perfect conformity. 
Probably the Tjidjulang Beds are the equivalent of the Tapak-, 
Kalibiuk- and Kaliglagah Beds (Formations), although separate 
units cannot be distinguished. 

The Tjidjulang Beds have typically been deposited near a 
coastline where positive and negative movements of the sea-level 
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occurred freguently, in fact, exactly as in the above mentioned 
Pliocene deposits of the Bantarsari and Kaliglagah Basins. 

About 100-150 m above the base vertebrate remains have been 
found in tuffaceous conglomerates and pebble-beds, alternating 
with sandstones. Among these is a Merycopotamus nanus Lydek- 
ker, indicating about Middle Pliocene age. This lower part of the 
Tjidjulang Beds could therefore be correlated with the Tapak 
beds more to the East, which moreover occupy a similar position 
on top of the Kumbang Beds. Elsewhere, especially along the 
river Tjihondje, marine sandstones occur which contain rich mol- 
luscan faunae, resembling those of the Kalibiuk and Kaliglagah 
Beds. The total thickness of the beds is 900 m, or more. It must 
be added that in the upper 400 m local developments of lignite 
have been found. 

Type locality : No definite type-locality can be appointed. The 
beds are exposed along the Tjidjulang, a relatively large river 
flowing in a N-S direction 24 km W of Madjenang, forming the 
border between the provinces W and Central Java. The facies 
changes rapidly, and no typical section is mentioned. The verte- 
brate-beds occur near the village Tjikadu, long. 10843217” E, 
7°11’ S. Mollusca have been found especially along the Tjihondje, 
a western tributary joining the Tjidjulang 11,5 km S of the verte- 
brate locality. 

Geographical distribution : Basin of the Tjidjulang, between 
lat. 7°20’ S and 7°10’ 30" S, and a strip 4 km broad between this 
river and the town of Madjenang, totalling about 125 sq. km. 

Diagnostic fossils: Merycopotamus nanus Lydekker, Hexa- 
protodon simplex von Koenigswald. 

Numerous molluscs have been described by Sremon (1929) 
and Oosrtinca (1933) to which publications is referred for exten- 
sive lists and discussion. 

References : Kornicswarp (G.H.R. von) (1933), pp. 29-31; 
Sremon (R.) (1929), pp. 52, 56; Oostincu (C. H.) (1933), pp. 212-215; 
BEMMELEN (R.W. van) (1949), p. 654. 


TJIDJUREI BEDS (Formation) (Tjidjoerei lagen) .. Pliocene 
(Java). 
See: KALIWANGU BEDS (Formation) and CHERIBONIAN. 


TJIGUHA LIMESTONES (Kalksteine von Tjiguha) .. Miocene 

(Java). 

Martin (K.) (1911). Vorlaufiger Bericht ueber geologische 
Forschungen auf Java. Erster Teil, Samml. geol. Reichsmus. 
Leiden, ser. 1, vol. 9, pt. 1. 

Coralline limestones with Lepidocyclina and Miogypsina but 
insufficiently defined as to stratigraphical and geological position. 
Possibly they are identical with the Reef Limestone facies (mem- 
ber) of the Tjimandiri complex (q. v.). The author assumed 
a Burdigalian age, but if they are identical with the reef-limes- 
tones, a Vindobonian age must be attributed (T. f 2-4). 
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(Tjiguha, continued) 
The name is obsolete. 
Type locality : Tjiguha, near Njalindung, W Preanger, W Java. 
Geographic distribution : Not established. 


TJIHERANG BEDS (Formation) .................. Pliocene 
(Java). 
BEMMELEN (R.W. van) (1949). The Geology of Indonesia, 
vol 1A, p. 651, table 116 on p. 649; fig. 340 on p. 653. 


Cross-bedded andesitic and dacitic tuff-sandstones, conglo- 
merates and breccias, to a thickness of 1000 m. The formation 
contains a Tjidjulang vertebrate fauna with Merycopotamus nanus 
Lydekker. It conformably overlies the Kaliwangu Beds, and is 
likewise conformably overlain by the Kaliglagah Beds. The age 
is therefore approximately Middle Pliocene. 

Geographical distribution : Area of about 5x3 km on the NW 
slope of the Tjerimai volcanoe, 30 km W S W of Cheribon (Tjeri- 
bon); and a second area of 10x 5 km on the E slope of the same 
volcano, between Kuningan and Linggadjati, 20 km S of Cheribon 
(vaN BEMMELEN, 1949, fig. 340). 


TJIKEUSIK BEDS (Schichten von Tjikeusik) 
(Java). 
Martin (K.) (1895). Neues ueber das Tertiaer von Java und 
die Mesozoische Schichten von Borneo, Samml. Geol. Reichsmus. 
Leiden, ser. 1, vol. V, pt. 2, p. 42. 


Insufficiently defined marine sediments with molluscan fauna 
containing 51 % recent forms, indicating a Pliocene age (MARTIN, 
1919). Possibly the unit is identical to the Tjimantjeuri Formation. 
The name is obsolete. 

Type locality : Tjikeusik, South Bantam, West Java. 

Geographical distribution : Not established. 


Reference : Martin (K.) (1919), pp. 121-122. 


dir A Pliocene 


TJILANANG BEDS (Formation) (Tjilanang Schichten) 
(Java). Miocene 
MARTIN (K.) (1911). Vorlaufiger Bericht ueber geologische 


Forschungen auf Java. Erster Teil, Samml. geol. Reichsmus. Lei- 
den, vol. IX, pt. 1, p. 44. 


Marine clays and marls, very fossiliferous, containing a fauna 
of 189 molluscan species, 33 % of which are recent. MARTIN con- 
cluded from this a younger Miocene age. 

VREDENBURG considered the fauna as being of Vindobonian age 
corresponding approximately to the freshwater Lower Manchar 
of Nahan of NW India while the equivalent in Burma is not 
recognized, or perhaps partly represented by the Akautung Series. 
(VREDENBURG, 1921, p. 328). 

VAN DER VLERK studied the foraminiferal fauna, corroborating 
the Vindobonian age (T. f 3), (VAN DER VLERK, 1924, pp. 17-22). 

GERTH has studied the coral fauna (GERTE, 1921, p. 389). 
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The Tjilanang fauna is closely related to the N jalindung fauna, 
but shows a larger percentage of living forms (33 % in compa- 
rison to 18%) and is generally considered to be somewhat youn- 
ger. The geological Survey unites the Tjilanang and the Njalin- 
dung formations in a Middle Miocene stage called the Preangue- 
rian (See: Oostingh's Molluscan stratigraphy of the Neogene). 
They have 91 species in common. 

Type locality : Tjilanang (Lanang River), W Preanger, W Java. 

Geographical distribution : Insufficiently established, probably 
West Java only. 

Diagnostic fossils : Turritella angulata angulata; Vicarya ver- 
neuilli callosa (Jenkins); Siphocypraea caput-viperae murisimilis 
Martin; L. (Trybliolepidina) rutteni Van der Vlerk. 


References : Martin (K.) (1928), pp. 112-118; VREDENBURG (E.) 
(1921), p. 328; VLERK (I. M. van DER) (1924), pp. 16 ff; GERTH (H.) 
(1921), p. 389; OostıncH# (C. H.) (1938), pp. 508-526, table; LEUPOLD 
(W.) and VLERK (I.M. van DER) (1931), p. 639; BEMMELEN (R. W. 
VAN) (1949), pp. 81-82. 


TJILEGONG BEDS (Formation) (Tjilegong lagen) .. Pliocene 
(Java). 
Anonymous (1938). Jaarb. Mijnw. Ned. Indie, Alg. ged., p. 18. 


These beds are equivalent to the Tjimantjeuri Beds on sheet 
14 (Bajah) of the geol. map of Java, 1/100 000 (q. v.) and occur 
in sheets 13 (Rankasbitung) and 18 (Bogor) of the same map. 

The reference given above is only from a preliminary sum- 
mary of the stratigraphy in the latter sheets, therefore the data 
are still brief and insufficient. 

The formation consists of acid pumiceous tuffs with lense- 
shaped intercalations of marine sediments with molluscs. In the 
Southern parts 4 stages may be discerned. At the base 50 m of 
pumiceous tuffs, then follow 100 m various tuffs; tuffs with a 
high content of hornblende: 60 m; some tens of metres various 
tuffs of indifferent composition, thickness not indicated. 

They occur mainly in the Tjikeujeup area around Sampang- 
peundeuj, westwards to Tjileles and N to Kadurantja, in the 
Pasirmuntjang area, along the Tjimarga River and on both sides 
of the Tjisemeut River from the confluence with the Tjiminjak 
River till past Rankasbitung (All to the West of Bogor, in Bantam, 
W. Java). 

The are beds disconformably overlain by the Bodjong Beds 
(g. v.). 

Type locality : Not mentioned. 

Geographical distribution : See above. 

Diagnostic fossils : (Op. cit., p. 29), Terebra insulindae P. J. 
Fisher, T. verbeeki Oostingh, Conus sondeianus Martin. 


TJILETUH BEDS (Formation) (Tjiletoeh lagen) ...... Eocene 
(Java). 
Anonymous (1939). Jaarboek Mijnw. Ned. Indie, (1940), 
pp. 16-27. These beds can be divided into two members: 
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(Tjiletuh, continued) 


a) One member consists of breccias, sandstones and gray- 
wackes, its components are fragments of schists, guartz, mica, 
tourmaline and volcanics, such as basalt, trachyte, andesite, pla- 
gioclase, augite. The former are detritus from pre-tertiary for- 
mations, while the latter may be products from contemporaneous 
volcanism (Van BEMMELEN, 1949, p. 618). 

b) The other member consists of guartz sandstones and 
conglomerates, and mudstones. Plant remains and thin coalbeds 
are intercalated. The facies may be compared to the Bajah Coal 
Beds (q. v. also of Eocene age, and situated quite close to 
the outcrops of the Tjiletuh formation. Group b may be younger 
than group a, but the relation is not yet known. 

The thickness of the Tjiletuh beds may be 1500 m or more. 
They are strongly folded and in part metamorphosed into quart- 
Zites and graywackes. They are disconformably overlying Pre- 
Tertiary schists and metamorphic basic rocks (gabbro, peridotite, 
serpentine) and are in turn discordantly overlain by the Miocene 
Djampang Series (formation) (q. v.). 

Type locality : Sea coast along Tjiletuh Bay, W Coast of the 
Djampang district, Southern part of Priangan (Preanger), W Java. 

Geographic distribution : Area of 20 km by 15 km forming the 
Western spur of the Djampang region, projecting into the Pela- 
buhan Ratu Bay. 

Diagnostic fossils : Camerina sp., Discocyclina sp., Assilina sp., 
Pellatispira sp. 

References : PANNEKOEK (A. J.) (1946), pp. 340-367; BEMMELEN 
(R.W. van) (1949a), p. 618. 


TJIMANDIRI COMPLEX (Group) ................ Miocene 
(Java). 


Duyrsss (J.) (1939). Jaarb. Mijnw. Ned. Indie, (1940), pp. 16-27. 


Marine sediments developed in different facies, overlying the 
Upper Djampang Series and in part overlain by young Neogene 
voleanic effusiva. The following lithologic facies may be distin- 
guished : 

1. The Lengkong beds (formation): marls, mudstones and 
caleareous sandstones with hard platy limestones in the higher 
part of the section; tuffaceous matter is a minor constituant. They 
occur in an isolated syncline N of Lengkong (see geographic dis- 
tribution). 

2. The Reef-Limestones (formation) : a 250-300 m thick com- 
plex of unstratified, hard coral limestones and soft, porous Glo- 
bigerina limestones, passing Eastward into platy limestones. Found 
near Bodjonglopang. 

The Lengkong Beds (formation) and the Reef-Limestones 
formation are names introduced for what was originally known 
as the « Annulatus Formation >, a name which is not sustainable 
because of the fact that C. annulatus occurs down to the Lower 
Miocene of the Djampang sedimentary Series. 

3. The Njalindung Beds (formation) : mudstones, sandy clays 
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and clay stones, glauconitic sandstones and conglomerates. They 
are rich in marine molluscs and corals, but also lignite seams and 
combustible shales are found in this series. 

Near Bodjonglopang the Njalindung formation, lies on top of 
the reef limestones formation, but elsewhere it forms lenticular 
intercalations in the latter, so that these formations may be 
assumed to be contemporaneous. 

The included foraminiferal fauna indicates a Middle Miocene 
age (Vindobonian) (T. f2-3). 

Type locality: Valley of the Tjimandiri (Mandiri River) 
Djampang district, Southern part of West Java. 

Geographical distribution : Djampang district. 

Diagnostic fossils : Miogypsina indonesiensis Tan; M. bifida 
Rutten; M. polymorpha Rutten; Cycloclypeus annulatus Martin; 
Turritella angulata angulata Martin; Siphocypraea caput-viperae; 
Vicarya verneuilli callosa; Talahabia spp.; Preangueria spp. 


Reference : BEMMELEN (R.W. van) (1949a), pp. 81, 620. 


TJIMANTJEURI BEDS (Formation) (Tjimantjeuri lagen) 

(W Java). Pliocene 

KooLHovEn (W.C. B.) (1933). Toelichting bij Blad 14 (Bajah). 
Geol. Kaart van Java 1: 100,000. Dienst Mijnb. Ned. Indie, Ban- 
dung, pp. 32-37. 

Fossiliferous marine sediments, consisting of soft, tuffaceous, 
polymict calcareous conglomerates and sandstones, dacitic tuffs, 
hard shell-breccias, etc. In the clastic sediments, debris of the 
Old Andesite Formation is found, as well as quartz and quartz- 
sandstone from the Eocene formations. The matrix is usually 
calcareous, sometimes tuffaceous, sometimes also glauconitic. 

The tuffs consist of dacitic ashes with quartz, acid plagioclase, 
biotite and hornblende. 

Towards the North the sediments become increasingly vol- 
canie non-marine, and consist of coarse polymict conglomerates, 
breccias and tuffs, with much silicified wood. The breccias and 
tuffs are here mainly andesitic though dacite occurs. 

The formation contains a rich molluscan fauna, part of which 
was already determined by MARTIN (1899, 1919). OosrINGH even- 
tually determined 117 species, 48 X of which are recent. Miocene 
larger foraminifera are absent, from which a Lower Pliocene age 
was concluded. The thickness of the formation is about 250 m. 

The formation disconformably overlies eocene, oligocene and 
miocene formations. It occurs, however, mainly in fault-basins, 
and the superposition is not everywhere clear. The formation is 
overlain by holocene deposits. 

Type locality: Tjimantjeuri River, between 3,5 to 1,5 km 
NNW of Bajah, long. 106°15 7” E (0°33 20” W of Djakarta), 
lat. 6°54’ 30" S. 

Geographical distribution: Mainly in an area of about 8 x 7 
km W and N of the type locality, bordered by faults (graben), 
and in numerous smaller fault basins to the West, also on sheet 10 


(Malingping). 
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Diagnostic fossils : See text. 
Reference : BEMMELEN (R.W. van) (1949a), p. 630. 


TJIMAPAG BEDS (Formation) (Tjimapag lagen) .... Miocene 
(W Java). 


KoorLHoveN (W.C.B.) (1933). Toelichting Blad 14 (Bajah). 
Geol. Kaart van Java, 1: 100,000. Dienst Mijnb. Ned. Indie, 
pp. 27-29. 

The Tjimapag beds consist of a mixture of marine and vol- 
canic facies. The volcanic facies consists of andesitic and dacitic 
tuffs and agglomerates, intermingled with detrital products of 
older formations, such as boulder and pebbles of limestone, marl, 
mudstone, quartz sandstone, conglomerate, chert, etc. The marine 
facies consists of sandstones, clays and occasional reef-limestones 
with larger Foraminifera, indicating an Aquitanian to lower Bur- 
digalian Age (T. e5). 

The Tjimapag Beds discordantly overlie all older, Oligocene, 
Eocene and Lower Miocene Beds. They are disconformably over- 
lain by the Sareweh Beds (formation) of Burdigalian age. 

Type locality : Tjimapag (Mapag river), Bajah Mnts, Resi- 
dency of Bantam, Western Java. 

Geographical distribution : Marginal belt around the central 
Bajah Mountains. 

Diagnostic fossils: Lepidocyclina (Nephrolepidina) inflata 
Provale; L. (N.) ferreroi Provale; Spiroclypeus leupoldi V. D. 
Vlerk; S. cf. tidunganensis V. D. Vlerk; Miogypsima dehaarti 
V. D. Vlerk; M. thecidaeformis Rutten; Trillina howchini (Schlum- 
berger). 

Reference : BEMMELEN (R.W. van) (1949a), p. 629. 


TJIODENG BEDS (Formation) (Schichten von Odeng-Tjiodeng, 
LHOUENT lagen)... etre x ERR Miocene 
(W Java). 


MARTIN (K.) (1895). Neues über das Tertiär von Java und die 
mesozoische Schichten von W Borneo. Samml. d. geol. Reichsmus, 
Leiden, ser. 1, vol. 5, p. 45. 


Fossiliferous marls with marine littoral facies and tuff-sand- 
stones, partly overlying the reef-limestones formation of the 
Tjimandiri (q. v.), partly supposed to pass laterally into the 
Njalindung formation of the Tjimandiri group. They contain a 
rich molluscan fauna studied by Martin (1919). 42” of this 
fauna is still living, from which an Upper Miocene age was de- 
termined. Moreover they contain Turritella angulata cramatensis, 
which, according to OosrINGH, places the layers in the same stra- 
tigraphical position as the Genteng- and the Tjimandiri formation 
of his erae og (Tjiodeng stage; not the same as the Tjimandiri 
group). 

VREDENBURG (1921). considered them as Pontian in age, about 
equivalent to the Akautaung series and the lower part of the 
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freshwater Irrawaddy series of Burma, the marine Talar stage of 
the Mekran Series, and the Middle Siwalik of NW India. 
According to van BEMMELEN (1949), the Tjiodeng formation 
may possibly be divided into an upper and a lower part, the 
former equivalent to the Njalindung formation of the Tjimandiri 
group, and an upper part (Tjiodeng formation sensu stricto) which 
may be correlated with the upper miocene Beser beds (formation). 
Type locality : Tjiodeng, N of Tjimandiri, West Java. 
Geographical distribution : Between Pelabuan Ratu and Tji- 
badak, Preanger, Western Java. 
Diagnostic fossils : Turritella angulata cramatensis Martin. 


Reference : MARTIN (K.) (1928), pp. 118; Martin (K.) (1900), 
p. 160; VREDENBURG (E.) (1921), p. 328: OostINGH (C.H.) (1938), 
pp. 508-526; BEMMELEN (R. W. van) (1949), pp. 82, 620. 


THODENG STAGE ee NE ES Das Re Miocene 
(Java). 
See: OOSTINGH'S MOLLUSCAN STRATIGRAPHY OF NEOGENE. 


TJIPATJAR BEDS (Formation) (Tjipatjarlagen) .... Miocene 
Anonymous (1938). Jaarb. Mijnw., Alg. ged., p. 18. 


The above reference is of a preliminary summary on the strar 
tigraphy of sheets 13 (Rankasbitung) and 24 (Buitenzorg) of the 
geol. map of Java 1: 100 000. The data are therefore of necessity 
brief and insufficient, no type locality or geographical distribution 
can be given. Overlying the Genteng Beds (q. v.) with an indis- 
tinct unconformity, are 400 m of pumiceous tuffs (sometimes 
pisolithic (?)), passing upwards into tuffaceous, glauconiferous 
marls with marine molluscs, clays and sandstones with local 
intercalation of andesitic breccias. Fossil wood is scarce. These 
beds are reported from several localities : 

1. Along the river Tjisemeut, in a strip 5-6 km broad between 
Leuwidamar to the line Sinupati-Lebakwaru-Mundjol. 

2. A 3 km broad strip from Dalung-Tjisolear to the road 
near Pr. Tjidadap. 

3. A small area 1 km NW of Sampangpeundeuj ;all in Ban- 
tam, W. of Bogor, West Java. 

Diagnostic fossils (op. cit, p. 29) : Turritella angulata acu- 
ticarinata Dkr.; Thais martini Oostingh; Ancilla gerthi Oostingh. 

These fossils belong to OostINGH's Cheribonian (Lower Plio- 
cene) stage. 


TJIPLUK BEDS (Formation) (Tjiploek lagen) ...... Miocene 

(Java). 

BEMMELEN (R.W. van) (1941). Toelichting bij Bladen 73 (Se- 
marang) en 74 (Oengaran). Geol. Kaart van Java, 1: 100 000, 
pp. 29-31. 

The Tjipluk Beds conformably overlie the Banjak Beds. They 
consist of white to greenish, tuffaceous Globigerina-marls, altern- 
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ating with tuffsandstones. Larger Foraminifera have never been 
encountered. In the SE of sheet 74 the beds contain guartz and 
other fragments, indicating erosion of pre-tertiary beds. The 
thickness is unknown, but is at least a few hundreds metres. 

On the upper side the Tjipluk Beds are typically limited by 
a limestone zone (Kapung limestone member) which occurs exclu- 
sively along the N. side of the N. Seraju Mnts. The limestone is 
very variable in thickness, and is sometimes completely absent. 
The maximal thickness is about 100 m in the W and 150 in the 
East of the sheets. Very rare Lepidocyclinae have been encoun- 
tered, so that the age is probably still uppermost Miocene. In the 
original paper VAN. BEMMELEN assigned a Lower Pliocene age to 
the beds; in 1949, however, an uppermost Miocene age was 
assumed to be more probable, because of the rare occurrence of 
Trybliolepidina in the Kapung Limestones. The limestones are 
conformably overlain by the Kalibiuk Beds. 

Type locality : Tjipluk, sheet 74, geol. map of Java 1/100 000. 

Geographical distribution : Near Kaloran, in the area between 
the rivers K. Bade and K. Tuntang, along the N. rim of the 
N. Seraju Mnts. 


Reference : BEMMELEN (R.W. vaN) (1949), pp. 606, 573. 


TJISANDE LIMESTONE (Member) ................ Miocene 
(Java). 
See: HALANG BEDS. 


ep menga BEDS (Formation) (Tjitalang lagen) .. Pliocene 
Java). 

Lupwie (O.) (1933). Toelichting bij Blad 30 (Poerwakarta). 
Geol. Kaart van Java, 1:100,000, p. 18. 

These beds overlie transgressively the Tjidadap Beds, with a 
basal conglomerate consisting mainly of andesitic-basaltic ele- 
ments. The upper part of the beds is formed by marly tuffs with 
intercalations of tuffaceous sandstones and breccias. No fossils 
have been found. The position of the beds indicates that they 
are probably equivalent to the Kaliwangu/Tjidjurei Beds (q. v.), 
of Pliocene age. 

Type locality: Tjitalang, a tributary of the Tjiherang, near 
the E limit of sheet 30, East of Purwakarta. 

Geographical distribution : Near type locality only. See Kali- 
wangu- and Tjidurei Beds (formation). 

Diagnostic fossils : None. 

Reference : None. 


TJITARATE BEDS (Formation) (Tjitarate lagen) ... Miocene 
(W Java). (Aquitanian) 
KooLHovEn (W. C. B.) (1933). Toelichting bij Blad 14 (Bajah). 


we Kaart van Java, 1:100000. Dienst. Mijnb. Ned. Indie, pp. 
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At the base the formation consists of reef-limestones, while 
the upper part forms a complex group of rocks called « Tuffite 
zone ». The limestone contains terrigenous detritus, like guartz, 
plagioclase, and shale fragments. The tuffite zone comprises 
tuffaceous limestone-gravels, conglomerates, breccias, sandstones, 
marls and limestones, always with clastic matter, particularly 
derived from the Old Andesite Formation. The thickness is 1 200- 
1500 m. 

In the South of the Bajah Mountains the Tjitarate Beds 
overlie conformably the Upper Tjidjengkol Beds (formation) 
(a. v.). They are unconformably overlain by the Tjimapag Beds 
(formation) (q. v.). The fauna points to an Aquitanian age (T. ei-,). 

Type locality : Tjitarate village, Bajah Mountains, Residency 
of Bantam, West Java, long. 106° 22’ 27” E (0° 26’ W of Djakarta), 
lat. 6°56’ 13" S. 

Geographical distribution : Southern part of the Bajah Mnts, 
in numerous small, scattered outcrops, owing to intricate block- 
faulting. 

Diagnostic fossils : Cycloclypeus ex gr. eidae Tan; Lepidocy- 
clina (Nephrolepidina) cf. sumatrensis var. minor Rutten; L. (Ne- 
phrolepidina) isolepidinoides V. D. Vlerk; L. (Eulepidina) cf. for- 
mosa (Schlumberger); Spiroclypeus tidunganensis V. D. Vlerk; 
S. margaritatus Schlumberger; S. leupoldi V. D. Vlerk; Miogypsi- 
na, bantamensis Tan (Miogypsinella ?) ; Trillina howchini (Schlum- 
berger). 

References : KooLHOVEN (W.C . B.) (1936), pp. 161-164; Bem- 
MELEN (R.W. van) (1949), pp. 628-629. 


TITTARUM? BEDS (Formation) .... ..7.......:... Miocene 
(W Java). 
BEMMELEN (R.W. van) (1949). Geology of Indonesia, vol. I A, 
p. 639. 


Mainly andesitic tuffs, conglomerates and sandstones depo- 
sited in marine surroundings, with lenses and intercalations of 
marine limestones and clay shales. A lower and an upper series 
may be distinguished, separated by a dacitic pumice breccia. The 
total thickness of the formation is 3400 m. The marine inter- 
calations contain larger foraminifera. The beds overlie the Lower 
Miocene Masigit (= Radjamandala) limestone formation and are 
overlain by the Upper Middle Miocene Tjimandiri Complex 
(group), with the Tjilanang Fauna of OosTINGH (Preanguerian). 
The age of the Tjitarum Beds must therefore be Lower Middle 
Miocene. 

Type locality : Valley of Tjitarum River, West of Tjiandjur, 
near Bandung, West Java. 

Geographical distribution : Radjamandala anticline, between 
Tjiandjur and Padalarang, near Bandung, West Java. 

Diagnostic fossils : Miogypsina thecidaeformis Rutten; Lepi- 
docyclina cf. angulosa Provale; Eulepidina sp.; Cycloclypeus sp. 
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TJITARUM SANDSTONES (Tjitarum Sandsteine) .. Miocene 
(W Java). 


Marrın (K.) (1887). Samml. d. geol. Reichsmus. Leiden, ser. 1, 
vol. III, pp. 369-370. 


Fossiliferous marine sandstones with Eulepidina and Cyclo- 
clypeus occurring in the Tjitarum river West of Bandung. 

See: Tjitarum Beds. 

The name is obsolete. 


TJITARUTJUP LAYERS (Formation) (Tjitaroetjoep lagen) 
(W Java). Upper Eocene 


Anonymous (1928). Jaarb. Mijnb. Ned. Indie, alg. ged., pp. 
72-73. 


Well-bedded andesitic-trachytic conglomerates, sandstones, 
quartz-sandstones, marls, clays and Foraminiferal limestones. 
According to KooLHovEn (1933) the Tjitarutjup Layers overlie the 
Lower Eocene Bajah Layers (formation) and are unconformably 
overlain by Lower Oligocene Lower Tjidjenkol Layers (for- 
mation). 

According to LEUPOLD and VAN DER VLERK (1931) the Forami- 
nifera in the layers are strongly resemblant to those of the upper 
Nangulan Eocene Series (g. v.). 

See remarks from B.P.M. at Djiwo layers. 

Type locality : Tjitarutjup (village), Bajah district, Bantam, 
W Java, long. 106°21/12” E (0927/15" W  Dajakarta), lat. 
6° 49’ 29" S. 

Geographical distribution : Bajah Mountains, Residency of 
Bantam, West Java, on sheet 14 in an area of 4x 4 km around 
type locality; further in an anticlinorium E of Bajah village over 
a surface of 10 X 8 km; in numerous anticlinal cores to the W, 
probably continuity on sheet no 10 (Malingping) (unpublished). 

Diagnostic fossils : Discocyclina dispansa Sowerby var. minor 
Rutten; Discocyclina pengaronensis (Verbeek); Pellatispira: Ca- 
merina vredenburgi Provale; C. djogjakartae (Martin). 


References : Lrurorp (W.) and VLERK (I.M. van DER) (1931), 
p. 634; KooLHoven (W.C.B.) (1933), pp. 20-21; KOOLHOVEN 


(W.C.B.) (1936), pp. 161-164; BEMMELEN (R.W. van) (1949), 
pp. 104, 628. 


TOBA TUFF 
(Sumatra). 


WESTERVELD (J.) (1947). On the origin of the acid volcanic 
rocks around Lake Toba North Sumatra. Verhand. Kom. Akad. 
Wet. Amsterdam, sect. 2, vol. 43, n? 1, pp. 19-24. 

Rhyolitic pumice tuffs, often welded and showing ignimbrite 
texture. 

They are attributed to enormous Katmai-like fissure erup- 
tions, with the centrum close to the present Lake Toba, N Suma- 
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tra. The maximum thickness of the deposits is about 600 m on 
the NE side of the lake, diminishing gradually to about 50 m in 
the area of Medan, NE Sumatra. In Malacca rhyolitic tuffs have 
been found which are also attributed to the Toba eruptions. The 
total area covered is estimated to be between 20000 and 30 000 
square kms, and the total volume about 2000 cubic kms. 

The tuffs overlie older andesitic volcanics, or, where these 
are absent, slightly folded older neogene sandstones (Batu Pintu 
Sandstone) and are overlain by late Pleistocene and Holocene 
andesites. In Malacca rhyolitic ashes attributed to the Toba erup- 
tions are overlying: gravels containing paleolithic implements 
related to the Patjitan culture. A middle-pleistocene or some- 
what younger age is therefore attributed to the tuff-deposits. 

Type locality : Shores of Lake Toba, 100 km South of Medan, 
N Sumatra. 

Geographical distribution : In SW-NE direction the tuffs 
cover the entire width of the island of Sumatra at the latitude of 
Lake Toba, extending even to the opposite shore-area of the 
Malayan Peninsula. In NW-SE direction the tuffs extend over 
an area of about 250 km. 


Reference : BEMMELEN (R.W. Van) (1949a), pp. 202, 689, 690. 


TOBELO BEDS (Formation) (Tobelo lagen) ...... Cretaceous 
(Buton). 


HETZEL (W.H.) (1936). Verslag van een onderzoek naar het 
voorkomen van asfaltgesteenten op het eiland Boeton. Versl. en 
Meded. v. Ind. Delfst. No. 21, Dienst Mijnb. Ned. Indie, pp. 9-10. 


White, gray or rosa-coloured, often porcellaneous, dense lime- 
stones without terrigenous constituents, with a fauna of smaller 
Foraminifera, indicating an upper cretaceous age. The limestones 
alternate with lightcoloured marls and marly limestones with 
layers of chert. 

The beds overlie the upper jurassic Rumu Beds (q. v.), and 
even older mesozoic beds. Possibly they are separated from these 
older Mesozoic Beds by an angular disconformity, but it is as yet 
not clear whether the abnormal contact is depositional or due 
to tectonic complications. 

They are unconformably overlain by the lower miocene 
Tondo Beds (q. v.). 

Type locality : Gunung, Tobelo, Island of Buton, S of Celebes. 

Geographical distribution : Tobelo Mountain Range, N Buton; 
Rumu Mnts, SE Buton; Lawele Mnts, SE Buton; and in several 
small localities in SE Buton. In central Buton the Tobelo beds 
form the core of the Bubu, Latambero and G. Lebo anticlines. 

Diagnostic fossils : Globotruncana canaliculata (Reuss); Glo- 
bigerina cretacea d'Orbigny; Pseudotextularia globulosa (Ehren- 
berg). A 

References: Keyzer (F.G.) (1945), pp. 338-339; BEMMELEN 
(R.W. Van) (1949a), p. 419. 
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TOELI LIMESTONES (Formation) (Toeli Kalke) ... Tertiary 
(Celebes). 


WANNER (J.) (1910). Beitrage zur Geologie des Ostarmes der 
Insel Celebes. Neues Jahrbuch, Beil. Bd. 29, pp. 739-778. 


White to flesh-coloured limestones and marls with inter- 
calations of radiolarite chert. Some marls contain numerous Glo- 
bigerina. Petrographically these limestones much resemble the 
Buru Limestone (q. v.) from the neighbouring island Buru, and 
which contain Belemnites of Jurassic age. Because of this resem- 
blance WANNER regards the Toeli Limestones as of Jurassic age 
as well. 

However, Horz (1913) has found in close connection with the 
Toeli Limestones, other limestones with Discocyclina and Came- 
rina, on other places with Lepicocyclina. As Rutten (1927, p. 580) 
points out, the contact between the Toeli Limestones and the 
tertiary is not yet sufficiently clear. The region is so tectonically 
disturbed that it is very well possible that abnormal contacts are 
present. See Rutten (1927, pp. 571-581) for a discussion. No more 
recent reports are available. 

Type locality: Toeli River, South-Central part of the East 
arm of Celebes (Sulawesi). 

Geographical distribution : Southern part of the East Arm of 
Celebes. 


References : Horz (W.) (1913), pp. 329-334; Rurren (L. M. R.) 
(1927), pp. 571-581. 


TOKALA LIMESTONE (Formation) 
(Celebes). 


Loczy (L. von) (1934). Geologie van Noord Boengkoe en het 
Bongka-gebied tusschen de golf van Tomini en de golf van Tolo 
in Oost Celebes. Verh. Geol. Mijnb. Gen. Ned. en Kol. Geol. 
serie, vol. X, pp. 237-243. 


The formation (group ?) consists of three members (forma- 
tions ?) : a conglomerate member, a member consisting of thin- 
bedded slaty limestones, strongly bituminous and probably of 
Permian age, and a calcareous member with brachiopods (Mi- 
solia). The upper member may be correlated with the Athyrides 
Limestone member of the Nucula Marl formation on Misool. 

In the field the succession is as follows: the conglomerate 
member at the bottom, the bituminous limestone in the centre, 
and the calcareous member at the top. However, the conglomerate 
member contains Misolia and Rhynchonella, indicating a Triassic 
age, while the bituminous limestone, although overlying the con- 
glomerate, contains Productus, and is assigned to the Permian. 
Von Loczy therefore assumes that the calcareous upper member 
and the bituminous member represent an overthrust mass. Howe- 
ver, the paleontological evidence is not entirely convincing, and 
the age determinations seem to have been based on rather frag- 
mentary and badly preserved material. Especially the Productus, 
on which the Permian age of the bituminous limestone is based 
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(a single specimen !) and of which a fotographic picture is repro- 
duced in the same volume, is strikingly fragmentary and not at 
ce Makanya A similar comment was made by Herzer (1935), 
p. 30. 

For the time being, the succession conglomerate, bituminous 
limestone (« Stinkkalk ») and limestones may be accepted as the 
normal, sedimentary one. 

The upper, calcareous member occurs in two facies: well- 
bedded, lightgrey limestones with Misolia and other brachiopoda 
200 m thick, and unbedded coralline limestones, 300 m thick. 
From the text it could not be ascertained whether the facies 
were in normal superposition and whether lateral facies changes 
Occur. 

Type locality: No specific type locality is assigned. The 
formations occurs in the Tokala Mountains, East Central Celebes. 

Diagnostic fossils: Misolia misolica Wanner et var. div.: 
M. loczyi Kutassy; M. subwanneri Kutassy. 


Reference : BEMMELEN (R.W. van) (1949a). 


TONDO BEDS (Formation) (Tondo lagen) .......... Miocene 
(Buton). 


HerzeL (W. H.) (1936). Verslag van een onderzoek naar het 
voorkomen van asfaltgesteenten op het eiland Buton. Versl. en 
meded. v. Ind. delfstoffen No. 21, Dienst Mijnb. Ned. Indie, pp. 
12-16. 


Conglomerates and sandstones, alternating with scarce clay 
and marl beds. Sometimes the base is formed by thick reef- 
limestones, which are also found in the central and upper parts 
of the Tondo Beds. The conglomerates consist of boulders of 
mesozoic sedimentary rocks, peridotites, and serpentines. Amphi- 
bolite and quartz are rare constituents. 

The thickness of the Tondo Beds varies. In South Buton 
(Lasalimu Peninsula) it measures about 800 m, diminishing south- 
ward to about 500 m in the Kapantoreh Mnts. and the Sampola- 
kosa Mnts. More to the South the Tondo Beds wedge out entirely, 
so that the overlying Sampolakosa Beds (formation) (q. v.) rest 
directly upon the pretertiary. In Central Buton the thickness 
increases to 100-1300 m, diminishing again in North Buton. 

In North Buton an isolated mass of limestone has been found 
containing a rich foraminiferal fauna with Spiroclypeus and Mio- 
gypsinoides indicating a Burdigalian (?) age. Otherwise the Tondo 
beds are characterized by foraminifera indicating a Vindobonian 
(T. f) age. 

Note : According to the editor Spiroclypeus & Miogypsinoides 
(Miogypsinella ?) would indicate a T. el-4 (Aquitanian) age. 
The formation overlies disconformably either the folded Wani 
Formation or the folded pre-tertiary. 

Type locality : Tondo River, cutting through anticlines in the 
Tondo Formation in SE Buton. 

Geograpical distribution : Large areas in Buton. 
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Diagnostic fossils : Lepidocyclina sumatrensis Brady: L. fer- 
reroi Provale; Miogypsina sp. 


Reference : BEMMELEN (R.W. van) (1949a), p. 420. 


TOTOK LIMESTONE (Member) (Totok Kalken) .... Miocene 
(Celebes). 
See: WOBUDU BRECCIA. 

TRINIL BEDS (Trinil lagen) ................... Pleisiocene 
(Java). 


See: KENDENG BEDS, NOTOPURO-DJOMBANG LAYERS. 


TUFFACEOUS CONGLOMERATE MEMBER (Tufconglome- 
TAaLZONE) |...) a a ees AE Ni anal agg SIS SES TAE Pliocene ? 
(Sumatra). 

OPPENOORTH (W.F.F.) en Zwrerzycri (J.) (1917). Verslag over 
het onderzoek der Tertiaire Petroleumterreinen, etc. (Atjeh I). 
Jaarb. Mijnw. Ned. Oost Indie, vol. XLVI, Verh., pp. 238, 239. 

Member representing the Western part of the upper Rotalia 
Sandstone Formation, originally distinguished as a « zone ». 

The larger part of the member is composed of very coarse 
conglomerates, in beds of 2-10 m thickness. The elements are 
andesite and (pretertiary) porphyrite. Between the conglomerates 
are intercalations of sandstone, similar to those of the Rotalia 
Sandstone Formation, but without Rotalia. The sandstones con- 
tain carbonized plantremains. The thickness in the SW is 500 m, 
in Peudada 200 m, while the formation disappears completely 
in the district of Peusangan. The age is probably already Plio- 
cene (T. g). 

Comments from B.P.M.: 

It is indeed preferable to distinguish this unit as a formation 
separately from the Rotalia Sandstone formation (g. v.). 

The lithologic and structural properties of this formation in- 
dicate either tectonic disturbances or a definite break in the 
sedimentation, as compared with the underlying Robulina Clay. 

Type locality : Not mentioned. 

Geographical distribution : Districts Peusangan and Peudada 
of N. Atjeh, N Sumatra. 

a a names : Tuff Conglomerate Zone (van BEMMELEN, 1949a, 

p. i 
References: RUTTEN (L.M.R.) (1927), p. 140: BEMMELEN 

(R.W. van) (1949a), pp. 122-123; BEMMELEN (R.W. van) (1949b). 


TUFFSANDSTONE FORMATION (Tufzandsteen). Pleistocene 
(Sumatra). 


OPPENOORTH (W.F.F.) en Zwrerzycri (J.) (1917). Verslag 
over het onderzoek der tertiaire petroleum - terreinen, etc. 
(Atjeh I). Jaarb. Mijnw. Ned. Indie, vol. XLVI, Verh. I (1918), 
pp. 246, 247. 
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Tuffaceous sandstones and conglomerates, pumice tuffs, and 
tuffaceous clays, conformably overlying the Lignitiferous Forma- 
tion, and unconformably overlain by holocene coastal formations, 
or by young volcanics of the Geureudong volcano. The younger 
volcanics are often indistinguishable from the Tuffsandstone, 
except for the unconformable position. In the Sawang syncline 
the thickness of the formation is about 200 m. Elsewhere the 
covering by younger sediments, and the erosion, make it impos- 
sible to ascertain the thickness. 

Type locality : Not indicated. 

Geographical distribution : Sawang syncline, S of Sawang, 
35 km ESE of Lho Seumawe, N. Atjeh, N. Sumatra: further in a 
long strip along and to the W of the coastal plain W and S of 
Lho Seumawe. 

Other name : Tuffsandstone Zone (van BEMMELEN, 1949a). 

Diagnostic fossils : None. 


References : Rutten (L. M. R.) (1927), p. 410; BEMMELEN (R.W. 
VAN) (1949a), pp. 122-123; BEMMELEN (R.W. van) (1949b), p. 15. 


TUFFSANDSTONE ZONE (Member) (Tufzandsteen zone) 
(N Sumatra). Pliocene 


See: TUFFSANDSTONE FORMATION. 


REDET EN PE Pleistocene 
(Sumatra). 
See: TUFFSANDSTONE FORMATION. 


TUHUR BEDS (Formation) (Tuhur Schichten) ...... Triassic 

(Sumatra). 

WANNER (J.) (1931). Mesozoikum. Leid. Geol. Meded., vol. V, 
p. 581, table. 

Black siliceous shales and marly shales with intercalations 
of radiolarite, about 60 m thick, overlain by marly shales with 
intercalations of chert, also about 60 m thick. The beds confor- 
mably overlie Permian cherts and marls with Productus sp., and 
are conformably overlain by upper Triassic Beds with Cardita cf. 
singularis Healy, Myophoria myophoria Boettger, Gonodon sphae- 
roides Boettger, Gervilleia sp., ammonites. Therefore the Tuhur 
Beds many be assumed to be of Lower and Middle Triassic age. 
The beds were described, but not named, by Musrer (1930). 

Type locality : Lurah Tuhur, near Lake Sinkarak, Padang 
Highlands, Sumatra. 

Distribution : Type locality only. 

Diagnostic fossils : None. 

Reference : Musrer (K. A. F. R.) (1930). 


TULI LIMESTONES (Formation) (Toeli Kalke) ..... Tertiary 
(Celebes). 
See: TOELI LIMESTONES. 
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TULIT BEDS (Formation) (Toelit lagen) ............ Eocene 
(Borneo). 


LEUPOLD (W.) and VLERK (C. M. van DER) (1931). The Tertiary. 
Leid. geol. Meded., vol. V, table. 


The name is only cited in the above mentioned table without 
further definition. According to the same table the series is in 
the same stratigraphical position as the Marah Beds in Bulungan 
(q. v.). The age would therefore be Upper Eocene (T. b) defined 
by the presence of Nummulites and Discocyclina without Assilina. 

The Tulit Beds overlie the Tikung Layers (formation) of 
Lower Eocene age, and are overlain by the Seilor Layers (for- 
mation) of Lower Oligocene age. 

See remarks at Djiwo layers. 

Diagnostic fossils : See Marah Beds (formation). 


Reference : BEMMELEN (R.W. van) (1949a), p. 132. 


TURI FORMATION 
(Java). 


BEMMELEN (R.W. van) (1949). The Geology of Indonesia, 
vol. IA, pp. 586-587. 


An upper member consisting of blue clays with marls and 
shell-limestones (Malo member), and a lower member consisting 
of blue clays. Total thickness 300-400 m. 

The stage overlies the Mundu Formation, and is in turn over- 
lain by high terrace deposits. Possibly it may be correlated with 
the upper part of the Damar Formation, or upper part of the 
upper Kalibeng Formation including the Putjangan Formation, 
and the Kabuh Formation. 

According to B.P.M. stratigraphy the Turi Formation is equi- 
valent to the Domas Formation of the Surabaya area and the vol- 
canic facies of the Putjangan Beds, containing more sand and 
sandstones and also fossil vertebrate of Lower Pleistocene age 
(Djetis fauna of von KOENIGSWALD). 

Type locality : Not mentioned. Probably near Tjepu, 50 km 
S of Rembang, in N Java. 


Geographical distribution : Rembang - Tjepu Anticlinorium 
between Demak, E of Semarang, in the West and Madura in the 
East, in several anticlines. The anticlinorial area is about 200 km 
long in E-W direction, and 60 km broad in a N-S direction 
between Rembang and Tjepu; N Java. 

Diagnostic fossils : Not mentioned. 

Remark from B.P.M.: 

The Turi formation sometimes contains a rich fauna with 
Rotalia and Elphidium, a.o. Rotalia trispinosa Thalmann. 


Reference : BEMMELEN (R.W. van) (1949b), pp. 33-34. 


de Ria dd. Mer. MEE. T Pleistocene 
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U 


UNTERE WIRBELTIERHORIZONT ............... Pliocene 
(Java). 
See : KALIGLAGAH BEDS (Formation, LOWER VERTEBRATE 
ZONE. 


This is the same (Vertebrate zone) as in the Bumiaju beds. 
Here once more called Pliocene (V. Kornreswarp). 


Ww 


WAI GALO BEDS (Formation) (Wai Galo Schichten). Jurassic 
(Sula Islands). 


STOLLEY (E.) (1929). Ueber Ostindische Jura - Belemniten. 
Palaeontologie von Timor, Pt. 16, n 29. 


Clay beds with geodes, of unknown thickness, with a rich 
fauna (see below). StoLLey subdivides the beds into lower Pelto- 
ceras-Perisphinctes Beds, and upper Belemnites gerardi - Inoce- 
ramus Beds. 

Wanner (1931) makes the following subdivision, from below 
upwards : 

1. Macrocephalus - Dicoelites Beds (zone). 

2. Hibolites Beds (zone) of Lagoi. 

3. Perisphinctes - Peltoceras Beds (zone). 

4. Belemnites gerardi - Inoceramus Beds (zone). 

1 and 2 are included into the Wai Galo Beds by Wanner in 
his table; in the text, however, they are treated as different 
zones. The Hibolites Beds are correlated with the Demu Lime- 
stone of the Lilinta series from Misool, i.e. of Lower Oxford age. 

The age of the entire Wai Galo Beds according to the defi- 
nition of WaNNER would be from Callovian (zone 1) to upper 
Oxford (zone 4). The definition of STOLLEY, including only zones 
3 and 4, would be middle and upper Oxford. 

Type locality: Wai Galo (Galo River), Taliabu Island, Sula 
Archipelago, Moluccas. 

Geographical distribution : Sula Islands. 

Diagnostic fossils : 

1. Macrocephalus-Dicoelites zone : Macrocephalites keewwen- 
sis Boehm; Sphaeroceras godohense Boehm; Stephanoceras dau- 
benyi Gemmellaro; Oppelia fusca Quenstedt; Phylloceras mamapi- 
ricum Boehm; Ph. taliabuticum Kruizinga; Dicoelites keeuwensis 
Boehm; D. impar Stolley; Hibolites verbeeki Kruizinga; Posido- 
nomya buchi Roemer. 

2. Hibolites zone: Hibolites lagoicus Boehm; Belemnopsis 
alfurica Boehm; Nucula taliabutica Boehm. 

3. Perisphinctes-Peltoceras zome : Perisphinctes spp. (10 sp.); 
Macrocephalites spp.; Peltoceras arduenense (d'Orb.); P. tjapa- 
lului Boehm. 
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4. Belemnites gerardi-Inoceramus Beds : Belemnopsis gerardi 
Stolley; Belemnopsis galoi Boehm; B. taliabutica Boehm; B. su- 
larum Boehm; Inoceramus galoi Boehm; I. sularum Boehm. 


References: Borum (G.) (1907); Brouwer (H.A.) (1920); 
Jaworski (E. (1920): Kruızınca (P.) (1920); Kruizinga (P.) 
(1925); WANNER (J.) (1931), p. 591, table. 


WAINGAPU SERIES (Formation) 
(Sumba). 


Cauprr (C. M. B.) (1934). Tertiary deposits of Soemba. Thesis, 
Amsterdam, pp. 11, 195-196. 


« Constantly alternating wedging-out strata of fine chalk- 
marl, coarse globigerina marls and conglomerate banks. They 
are white rocks with very little tuffogenous material and practi- 
cally no larger Foraminifera. Regional differences of facies are 
not found in these deposits. » 

The name for these beds was introduced as a field-name, but 
not published, by KEMMERLING. The formation is rather ill defined, 
and it is not at all certain that all mentioned occurrences are 
really belonging to it. In general, it seems to overlie discon- 
formably the folded Kananggar or Kambaoni Series (Formation), 
and characterized by the absence of volcanic deposits and larger 
Foraminifera. In a section N of Ramuk (E Sumba) rocks with 
the field-description of « Waingapu Series » contain Miocene larger 
Foraminifera. In a report by the geologists J.S. KEYSER and 
B.E. DIEPERINK for the Nederlandse Pacific Petroleum Mij., and 
quoted by vaN BEMMELEN (1949a, pp. 157-158), the Waingapu for- 
mation is included with the Kananggar and Kambaoni Series in 
the Kananggar Formation (q. v.). 

According to this report, there is no angular unconformity 
indicating the existence of a separate Waingapu Series. The name 
may be considered as obsolete. 

Type locality: Waingapu, main port on the NE coast of 
Sumba. 

Geographical distribution : As part of the Kananggar For- 
mation covering large areas of the entire island. 

Diagnostic fossils : none. 


Reference : BEMMELEN (R.W. van) (1949), pp. 157, 508. 


"ge EN Ege Pliocene 


WALED BEDS (Schichten von Waled) ............. Tertiary 
(Java). 
See: MENENTENG CANYON BEDS. 
Obsolete name. 


WANI BEDS (Formation) (Wani lagen) 
(Buton). 


Botur (A.Ch.D.) (1927). Voorlopige mededeeling betreffende 


re van Z. O. Celebes. De Mijningenieur, vol. VIII, pp. 97- 


Rs SAR. Paleogene 
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Sandstones, calcareous sandstones and polymict conglome- 
rates, occurring in a strongly crushed syncline surrounded by 
mesozoic rocks. In the sandstones fragments of cretaceous Globo- 
truncana-limestones and of serpentine are present., This proves 
an orogenic phase between Cretaceous and Tertiary, as well as 
the pre-tertiary age of the ophiolithic intrusions. 

VAN DER VLERK (1928, p. 22) found in the polymict conglo- 
merate a fauna of small Camerina, L. (Isolepidina) butonensis 
v.d. Vlerk, and «transitional forms between Discocyclina and 
Lepidocyclina >, which were called « Orthocyclina >. For this an 
Oligocene age was assumed. 

Tan Sin Hox (1936) has shown them to contain also Creta- 
ceous Globotruncana and Asterocyclina. The latter is the « Ortho- 
cyclina > of VAN DER VLERK. This is probably a derived fauna, 
the Oligocene age of which is by no means certain, and which 
may very well be Eocene. 

The beds are disconformably overlain by transgressive Tondo 
Beds of Burdigalian age (q. v.). 

Type locality : Uppermost reaches of the Wani River, Tobelo 
Mnts, Buton. 


Geographical distribution : Type locality only. 
Diagnostic fossils : see above. 


References : VLERK (I.M. van DER) (1928): Tan Sin Hor (1935), 
pp. 7-14: BEMMELEN (R.W. van) (1949), p. 420; Herzen (W.H.) 
(1936), pp. 10-11. 


WARINGIN ALING FORMATION (W. A. formatie) 
(Borneo). Cretaceous 


Hoozr (J. A.) (1893). Topografische beschrijving van een deel 
van Martapoera. Jaarb. Mijnw. Ned. Oost Indie, pp. 1-431. 


Obsolete term, introduced by the above mentioned author 
for a group of soft and hard clay shales and cherts, with inter- 
calations of tuff and breccias of diabasic composition. The shales 
contain limestone intercalatons with Orbitolina concava, indicating 
a Cretaceous age. 

KooLHovEN (1933, 1935) has shown that Hooze united two 
different formations, a siliceous formation which is equivalent 
to the Danau Formation (q. v.), transgressively overlain by the 
shales with Orbitolina. The former formation is therefore the 
older, while to the latter a middle Cretaceous age must be assi- 
gned. See also: Manunggul Formation. 

Type locality: Waringin Aling, foothills of the Bobaris - 
Meratus Mountain Range, SE Borneo. 

Distribution : Bobaris - Meratus Mountain Range, SE Borneo. 


References : KootHoven (W. C. B.) (1933), pp. 138-144; Koor- 
HOVEN (W. C. B.) (1935), pp. 189-232. 
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WEST PROGO BEDS (Group) (Schichten des West Progo 
Gebirges) s tin RIRE EE CNE Miocene 
(Java). 


Martin (K.) (1912). Vorläufiger Bericht über geologische 
Forschungen auf Java. 2 Teil Samml. geol. Reichsmus. Leiden, 
serie 1, Bd. 9, pt. 2, pp. 108-200. 


The above mentioned author introduced the name « Schi- 
chten des West Progo Gebirges » for a series of limestones, marls 
and reef-limestones outcropping over large surfaces in the Hills 
West of the Progo River, south central Java. Among the molluscs 
collected in these strata he found 8 % of recent forms, indicating 
an Oligo-Miocene age (Aquitanian-Burdigalian; Aquitanian for 
the reef-limestones). 

Between 1920 and 1940 some more work was done on the 
West-Progo Mountains (see litt. below) : At the base of the Ter- 
tiary the Eocene layers of Nangulan (q. v.), and overlying 
these a mainly volcanic facies, the so-called Old Andesites For- 
mation of vaN BEMMELEN (1). According to the latter, the West 
Progo Beds are for a part overlying the Old Andesites, for a part 
laterally merging with the higher strata of the latter. We may 
distinguish two facies: the Djonggrangan marls and limestones : 
reef limestones with numerous bioherm and reef-formations, 
unstratified in themselves, intercalated in bedded limestones and 
lenses of marls. They contain numerous larger Foraminifera, 
indicating a Lower Burdigalian age (T. e;-f}). 

Partly overlying, partly laterally merging into this, we find 
a second facies: the Sentolo Beds (Formation). These beds are 
overlying older volcanics with a basal horizon of volcanic agglo- 
merates and marls, with few Foraminifera. On some places corals 
are found in the Sentolo Beds, indicating an age similar to the 
Djonggrangan Beds, but in some places they may be younger. 
The basal layers (125-250 m) pass upwards into well-bedded 
limestones with a neritic facies. In the Gunung Sewu and near 
Wonosari these limestones pass into a series which is there 
called Wonosari Limestones (see: Southern Mountains Miocene) 
containing a fauna of Foraminifera and corals [OSBERGER (1954) | 
similar to the fauna of the Djongrangan Beds. 

The stratigraphical relationship between Sentolo and Djong- 
grangan Beds is therefore not yet clear. 

After the deposition of the West Progo beds the area was 
uplifted to form the Southern Mountains (Gunung Kidul, Gunung 
Sewu) of South Central Java. 

Type locality : West Progo Mountains, West of Progo River, 
SW of Djogja, Central Java. 

Geographical distribution : West Progo Mnts, Southern Moun- 
tains, Central Java. 

Diagnostic fossils: Flosculinella globulosa, F. bontangensis 
(Rutten), Lepidocyclina marginata Michelotti, L. flexuosa Rutten, 


(1) Originally of VERBEER. See article on the Old Andesite Formation. 
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Miogypsina thecidaeformis Rutten, M. kotoi Hanzawa, Miogypsi- 
noides (Miogypsinella ?), Cycloclypeus annulatus Martin, Trillina 
howchini (Schlumberger). 


References : BEMMELEN (R.W. van) (1949), pp. 596-598; 
OSBERGER (1954). : 


WINTO BEDS (Formation) (Winto lagen) ........... Triassic 
(Buton). 


Hetzer (W. H.) (1936). Verslag van een onderzoek naar het 
voorkomen van asfaltgesteenten op het eiland Boeton. Versl. en 
Meded. v. Ind. Delfstoffen, n9 21, Dienst. Mijnb. Ned. Indie, 
pp. 4-7. 

A Flysch-like series of dark gray and variegated clay-shales, 
marly shales, micaceous sandstones and arkose sandstones, con- 
glomerates, graywackes and bituminous light to dark-grey platy 
limestones. Sometimes plant remains and thin streaks of coal 
occur in thin bedded shales. The sandstones and conglomerates 
contain fragments of quartz, andesitic effusive rock and quartzite. 
The limestones often show cone-in-cone internal structure (Tüten- 
mergel). 

In North Buton the facies is more calcareous than in South 
Buton. Fossils in the limestones indicate an upper Triassic age. 

The Winto formation overlies strongly folded metamorphic 
schists of uncertain age. They are themselves strongly folded, but 
not so strongly metamorphosed. The superposition is disconform. 

They are possibly overlain by the Doóle Beds (Formation) : 
sterile, slightly metamorphic rocks, gray and reddish micaceous 
quartzites alternating with phyllitic clay shales. BoruÉ (1927) 
assumed a jurassic age, but HETZEL (op. cit.) emphasizes their 
lithological resemblance to the flysch-like Winto-beds, and sug- 
gests that they form a dynamo-metamorphic facies of the latter. 
Both formations show a marked difference from the underlying 
crystalline schists. 

The Winto-Doóle Beds are conformably overlain by the Ogena 
Beds of Lower Jurassic age (q. v.). 

Type locality: Upper reaches of the Winto River, South 
Buton (Island). 

Geographical distribution : a strip of 24 km long and 2-4 km 
broad in Central South Buton, a small area around Labuan Tobelo 
of the N Coast of Buton, a small area in the W part of Tobelo 
Mnts, N Buton (S of Celebes). 

Diagnostic fossils : Halobia sp., Daonella sp., Monotis salinaria 
Schlotheim, Ceratites sp., Halorites cf. catenati, Juvavites cera- 
mensis Wanner. 

References: Botur (A. Ch. D.) (1927), pp. 97-103; BEMMELEN 
(R.W. vaN) (1949a), pp. 419. 


WOBUDU BRECCIA (Formation) (Woboedoe breccie) Neogene 
(Celebes). 
MOLENGRAAFF (G. A. F.) (1902). Ueber die Geologie der Um- 
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gegend von Sumalata, auf Nord Celebes, etc. Zeitschr. pract. Geol., 
pp. 249-257. 

Andesitic breccias and agglomerates, strongly diagenetically 
altered, usually occurring in morphologically «old» moutain- 
systems, with marine intercalations. The Wobudu breccia is 
assumed to overlie the Obapi conglomerate, mainly on negative 
grounds: the Obapi conglomerate does not contain elements of 
the Wobudu Breccia. 

The thickness is unknown, but must be considerable. The 
Totok limestone (member) either overlies the Wobudu Breccia, 
or passes laterally into it. This limestone forms a dividing line 
between the older and the younger volcanics, but in many places 
it is lacking, and the volcanic facies pass gradually into each 
other. According to the fossil content of the Totok Limestone, 
which indicates a Burdigalian age, the age of the Wobudu breccia 
must be about Aquitanian-Burdigalian. 

Type locality: Wobudu River, Sumalata District, Residency 
Menado, Central Part of North Celebes. 

Geographic distribution : Central and South part of North 
Celebes. 

Diagnostic fossils — in Totok limestone :Lepidocyclina fer- 
reroi, L. insulae natalis, L. sumatrensis, L. angulosa, Spiroclypeus 
orbitoideus, Cycloclypeus annularis. 


References: RUTTEN (L.M. R.) (1927), pp. 585, 592-593; Ko- 
PERBERG (M.) (1928-1929), pp. 30-31; BEMMELEN (R.W. van) (1949), 
p. 391. 


WONOSARI LIMESTONE (Formation) (Wonosari Kalken) 


(Java) Miocene 
See: SOUTHERN MOUNTAINS MIOCENE (Series). 


en FORMATION ...... Upper Miocene - Pliocene 
ava). 


BEMMELEN (R.W. van) (1949). The Geology of Indonesie, 
vol. Ia, pp. 586-587. 


« Sandy Globigerina Marls, with some glauconite sandstone 
Beds. Platy, sandy limestones and calcareous sandstones. Thick- 
ness about 700m.» Because of the lack of data, mostly unpu- 
blished and collected by oil companies (B.P.M.) no details can 
be told about this formation. It was originally considered to be 
Upper Miocene, because of the occurrence of Lepidocyclina, but 
there exists a tendency to include at least part of the Pliocene in 
this formation. The Wonotjolo Formation is developed in the 
Southern part of the Kendeng anticlinorium (Tjepu oilfield) but 
seems to be represented by a stratigraphical gap in the N 
(Rembang). 

The formation overlies the Rembang Formation, and is in 
turn overlain by the Ledok Formation, the former of 1. miocene, 
the latter of pliocene age. Possibly the formation may be in part 
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correlated with the Lower Kalibeng Formation (Globigerina 
Maris). 

Type locality : not mentioned. 

The type locality where this formation originally has been 
described from, almost certainly must be somewhere in the neigh- 
bourhood of the tiny village of Wonotjolo, on the western part 
of the Kawengan anticline. 

It might be observed that the boundary Pliocene-Miocene 
still has to be established in East and Middle Java. 

Geographical distribution : In cores of anticlines in the Tjepu 
area between Blora and Tjepu, N part of Central Java, an area 
of about 50 km in E-W direction and 40 km in N-S direction. 

Diagnostic fossils : Lepidocyclina sp. ? 


Reference : BEMMELEN (R.W. van) (1949b), pp. 33-34. 


WUNKAL LAYERS (Formation) (Woenkal lagen, Woenkal 
zandsteen} ket. a OP CORAN ih. . hat REE ES Eocene 
(Java). 
See: DJIWO LAYERS (Group). 


Z 


ZANDSTEEN EN CONGLOMERAATZONE ........ Neogene 
(Sumatra). 
See: SANDSTONE AND CONGLOMERATE GROUP. 
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STRATIGRAPHICAL INDEX 


Devonian : Danau Formation (Borneo). 


Carboniferous : Airkuning Beds (Sumatra): Djambi Carbonife- 
rous Series (Sumatra): Karing Beds (Sumatra): Salamuku 
Beds (Sumatra). 


Permocarboniferous : Danau Formation (Borneo); Pulau Melaju 
Breccia (Borneo). 


Permian: Amarassi Stage (Timor): Basleo Stage (Timor), Bitauni 
Stage (Timor); Fatu Limestone (Timor); Kekneno Series (Ti- 
mor); Lidak Zone (Timor); Sinkarak Beds (Sumatra); Somo- 
hole Stage (Timor); Sonnebait Series (Timor); Tae Wei Zone 
(Timor). 


Permotriassic: Bojan Formation (Borneo); Sanggau Serawak 
(Borneo); Tokala Limestone (Celebes); 


Triassic: Athyrides Limestone (Misool); Danau Formation (Bor- 
neo); Doóle Beds (Celebes); Fatu Limestones (Timor); Fogi 
Beds (Buru); Insana Shales (Ceram); Kaniki Beds (Ceram); 
Kekneno Series (Timor); Keskain Beds (Misool); Kolo-kolo 
Sandstone (Celebes); Nucula Marl (Misool); Sonnebait Se- 
ries (Timor); Tuhur Beds (Sumatra); Winto Beds (Buton). 


Jurassic : Alino Formation Borneo); Aucella Sandstone (Misool) ; 
Aucella Zone (Misool) ; Batarong Formation (Borneo); Boeroe 
Kalken (Buru); Buru Limestone (Buru); Demu Limestone 
(Misool); Fatjet Shales & Limestone (Misool); Fatu Lime- 
stone (Timor); Hammatoceras Zone (Misool); Kartina Lime- 
stone (Buru); Lilinta Beds (Misool); Lilinta Clay (Misool); 
Mefa Beds (Buru); Nambo Jura (Celebes); Ofu Series (Ti- 
mor); Ogena Beds (Buton): Palelo Series (Timor); Paniungan 
Beds (Borneo); Rumu Beds (Celebes); Sasifu Beds (Buru); 
Sonnebait Series (Timor); Tabir Formation (Sumatra); Wai 
Galo Beds (Sula Islands). 


Cretaceous: Batik Layers (Borneo); Bedungan Beds (Borneo); 
Coppershale Formation (Celebes); Diabaas Formatie (Suma- 
tra); Dolokapa Formation (Celebes); Fatjet Shales & Lime- 
stone (Celebes); Garba Beds (Sumatra); Lingsing Formation 
(Sumatra); Manunggul Formation (Borneo); Mororo For- 
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mation (Celebes), Matano Beds (Celebes): Miting Limestone 
(Buru), Neif Series (Ceram); Palelo Series (Timor): Paniun- 
gan Beds (Borneo): Pompangeo Formation (Celebes): Red 
Shale Formation (Celebes): Saling Formation (Sumatra): Se- 
beruang Group (Borneo): Selangkai Formation (Borneo); 
Sonnebait Series (Timor); Sumalatta Stage (Celebes); Ti- 
nombo Formation (Celebes); Tobelo Beds (Buton); Waringin 
Aling Formation (Borneo). 


Mesozoic-Pretertiary (Undifferentiated) : Crystalline Schists 
(Indonesia), Fatu Limestone (Timor): Garba Beds (Sumatra): 
Karimon Djawa. Slates (Karimon Djawa Islands, N of Java); 
Oudste Schieferformatie (Karimon Djawa Islands); Pre-Mio- 
cene Conglomerates and Sandstones (Simatur Island): Ti- 
nombro Formation (Celebes). 


Tertiary (Undifferentiated) : Mergels van Sungai Mesalai (Bor- 
neo), Nias Tertiary Series (Nias): Oostingh's Molluscan Stra- 
tigraphy of the Neogene (Java): Siberut Tertiary Series (Si- 
berut Island); Simalur Tertiary Series (Simalur Island): 
Toeli Limestone (Celebes); Waled Beds (Java). 


Paleocene (Undifferentiated) : Conglomerate Stage (Siberut Is- 
land); Kantu Layers (Borneo); Ketunggau Series (Borneo); 
Lebang Claystone (Borneo); Melawi Layers (Borneo); Silat 
Clay-shales (Borneo); Wani Beds (Buton). 


Eocene: Axinea Beds (Java); Bagelen Beds (Java); Bajah Coal 
Beds (Java); Batu Pintu Sandstone (Sumatra); Brani Con- 
glomerate (Sumatra); Coppershale Formation (Celebes); Dis- 
cocyclina Beds (Java); Djiwo Layers (Java); Djogjakartae 
Beds (Java); Dolokapa Formation (Celebes); Gamping Beds 
(Java); Gunung Wungkal Beds (Java) ; Marah Beds (Borneo); 
Maroro Formation (Celebes); Mica-quartz breccia Formation 
(Sumatra); Nanggulan Beds (Java); Plateau Sandstone (Bor- 
neo); Pompangeo Formation (Celebes); Pre-Miocene Conglo- 
merates and Sandstones (Simalur Island); Red Shale For- 
mation (Celebes); Sudjau Beds (Borneo); Sungai Orang Beds 
(Borneo); Taballar Marl (Borneo); Tanah Roong Series (Sum- 
ba); Tikung Beds (Borneo); Tinombo Formation (Celebes); 
Tjiletuh Beds (Java); Tjitarutjup Layers (Java); Tulit Beds 
(Borneo); Wungkal Layers (Java). 


Oligo-Miocene : Boven Kikim Tuffen (Sumatra); Kikim Tuff (Su- 
matra); Kwartszandstein Complex (Sumatra); Lahat For- 
mation (Sumatra); Lower Kikim Tuff Member (Sumatra); 
Mica Sandstone Formation (Sumatra); Old Andesite For- 
mation (Java-Sumatra); Onder Kikim Tuff (Sumatra); 
Quartzsandstone Member (Sumatra). 


Oligocene: Black Claystone Formation (Sumatra); Brani Con- 
glomerate (Sumatra) (?); Bratan Beds (Borneo); Breccia and 
Marl Stage (Sumatra) (?); Fish Shales (Sumatra) (?); Kwart- 
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szandsteenafdeling (Sumatra): Mesalai Marls (Borneo); Nain- 
tupo Beds (Borneo): Obapi Conglomerate (Celebes), Plateau 
Sandstone (Borneo): @uartzsandstone Stage (Sumatra), Salul 
Beds (Simalur Island): Taballar Marl (Borneo), Tagogapu 
Beds (Java); Tanah Roong Series (Sumba); Tempilan Beds 
(Borneo): Tjidjengkol Beds (Java). 


Neogene (Undifferentiated) : Celebes Molasse (Celebes): Enki- 
lili Layers (Borneo): Sandstone and Conglomerate Formation 
(Sumatra): Wobudu Breccia (Celebes), Zandsteen en Con- 
glomeraatzone (Sumatra). 


Miocene: Ai Pinang Beds (Simalur Island); Annulatus Zone 
(Java): Badui Beds (Java): Balikpapan Layers (Borneo), Ba- 
turadja Limestone (Sumatra); Bebuluh Beds (Borneo); Ben- 
tang Beds (Java); Beser Series (Java); Bilau Layers (Suma- 
tra); Bodas Series (Java); Bodjongmanik Beds (Java); Bor- 
derclay Formation (Sumatra); Breccia Horizons (Java); Bukit 
Assem Coal Beds (Sumatra); Butak Beds (Java); Dahana 
Marls (Nias Island); Djampang Series (Java); Djonggrangan 
Beds (Java); Gambir Beds (Sumatra); Gelingseh Beds (Bor- 
neo); Genteng Beds (Java); Gumai Shales (Sumatra); Gu- 
nung Butak Beds (Java); Gunung Kebo Beds (Java); Gunung 
Semilir Beds (Java); Grensklei (Sumatra); Halang Beds 
(Java); Hilliberudju Beds (Nias); Houthorizont (Sumatra); 
Intervening Sandstone Member (Sumatra); Kalkstenen van 
Karangbolong (Java); Kambaoni Series (Sumba); Kampung- 
baru Beds (Borneo); Kananggar Formation (Sumba); Ka- 
nanggar Series (Sumba): Kapung Limestone (Java); Karang- 
bolong Limestone Java); Kebo Beds (Java); Kendi Coal seams 
(Sumatra) ; Kendi Ringin Coal Beds (Sumatra); Kepek Layers 
(Java); Kerek Beds (Java); Keutapang Formation (Sumatra); 
Keutapang Horizont (Sumatra); Klapanunggal Limestone 
(Java); Kumbang Beds (Java); Kundjang Beds (Borneo); 
Lawak Beds (Java); Lengkong Beds (Java); Lutut Beds (Ja- 
va); Marl-tuff Zones (Java); Meliat Sandstone (Borneo); 
Menkrawit Beds (Borneo); Mentawir Beds (Borneo); Merapi 
Beds (Sumatra); Mesalai Marls (Borneo); Merawu Beds (Ja- 
va); Muaradjawa Layers (Borneo); Naintupo Beds (Borneo); 
Ngembak Layers (Java); Nglarangan Layers (Java); Njalin- 
dung Beds (Java); Ojo Beds (Java); Orbitoidal Marl Stage 
(Siberut Island); Palembang Layers (Sumatra); Pamalar Li- 
mestone (Sumba); Pamaluan Beds (Borneo); Pelang Beds 
(Java); Pemali Beds (Java); Penjatan Beds (Java); Peunulin 
Formation (Sumatra); Prangat Beds (Borneo); Preanguerian 
Stage (Java); Pulau Balang Layers (Borneo); Pulubalang 
Layers (Borneo); Redjamandala Limestone (Java); Rambatan 
Beds (Java); Rantautidjang tuffaceous series Sumatra): Reef- 
Limestone Facies (Java); Rembang Beds (Java); Rembangian 
Stage (Java); Reo Formation (Flores); Robulina Clay Mem- 
ber (Sumatra); Robulina Klei (Sumatra); Rotalia Sandstone 
Formation (Sumatra) ; Rotalia Zone (Sumatra); Sakadua Beds 
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(Sumatra), Sakadua Beds (Borneo): Salul Beds (Simalur 
Island); Sambupitu Layers (Java); Sampajan Marl Member 
(Borneo); Sangkulirang Marl Formation (Borneo); Sareweh 
Beds (Java); Semilir Beds (Java); Sentolo Beds (Java); Seu- 
rula Formation (Sumatra); Seurula Horizont (Sumatra); Si- 
gupur Beds (Java); Silicified Wood Zone (Sumatra); Simen- 
garis Formation (Borneo); Sorit Beds (Simalur Island); 
Southern Mountains Miocene Series (Java); South Seraju 
Miocene Series (Java); Sumatrensis Limestone (Borneo); Ta- 
gogapu Beds (Java); Tahis Layers (Sumatra); Telisa Beds 
(Sumatra); Tjadansgampar Beds (Java); Tjidadap Beds 
(Java); Tjiguha Limestone (Java); Tjilanang Beds (Java); 
Tjimandiri Complex (Java); Tjimapag Beds (Java); Tjiodeng 
Beds (Java); Tjiodeng Stage (Java); Tjipatjar Beds (Java); 
Tjipluk Beds (Java); Tjisande Limestone (Java); Tjitarate 
Beds (Java); Tjitarum Beds (Java); Tjitarum Sandstone 
(Java); Tondo Beds (Buton); Totok Limestone (Celebes); 
West Progo Beds (Java); Wonosari Limestone (Java); Wono- 
tolo Formation (Java). 


Pliocene: Antjam Beds Borneo); Bajah Layers (Java); Banjak 
Beds (Java); Bodas Series (Java); Bodjong Beds (Java); 
Bruinkoolzone (Sumatra); Bukit Assem Coal Beds (Sumatra); 
Bumi Aju Beds (Java); Bunju Beds (Borneo); Cheribonian 
Stage (Java); Chief Fossil Zone (Sumatra); Damar Series 
(Java); Djoelo Rajeu Horizont (Sumatra); Djulo Rajeu For- 
mation (Sumatra); Domaring Limestone (Borneo); Fossili- 
ferous Marl and Sandstone Formation (Sumatra); Fufa Beds 
(Ceram); Gambir Beds (Sumatra); Gunung Gombel Beds 
(Java); Hoofdfossielhorizont (Sumatra); Kalea Stage (Siberut 
Island); Kalibeng Beds (Java); Kalibiuk Beds (Java); Kalib- 
glagah Beds (Java); Kaliwangu Beds (Java); Karren Lime- 
stone Formation (Java); Kembang Beds (Borneo); Kendi 
Ringin Coal Beds (Sumatra); Ledok Formation (Java); Leprak 
Layers (Java); Lignite Zone (Sumatra); Lignitiferous For- 
mation (Sumatra); Ligung Series (Java); Mandul Marl For- 
mation (Borneo); Mangus Beds (Sumatra); Menengteng 
Canyon Layers (Java); Menubar Marl Member (Borneo); 
Menuran Layers (Java); Mundu Formation Java; Operculina 
Sandstone and Marl Member (Sumatra); Operculinazone (Su- 
matra); Palembang Layers (Sumatra); Peling Limestone 
(Banggai Islands) ; Petai Layers (Sumatra): Rotalia Sandstone 
Formation (Sumatra); Rotalia Zone (Sumatra); Sadjau Ta- 
rakan Beds (Borneo); Saibi Stage (Siberut Island); Sampo- 
lakosa Beds (Buton); Sangkulirang Marl Formation (Bor- 
neo); Seurula Formation (Sumatra); Seurula Horizont (Su- 
matra); Sibigo Limestone (Simalur Island); Sonde Beds (Ja- 
va); Sondien Stage (Java); Suban Beds (Sumatra); Tapak 
Beds (Java); Tarakan Beds (Borneo); Tjandi Beds (Java); 
Tjidjadjar Beds (Java); Tjidjulang Beds (Java); Tjidjurei 
Beds (Java); Tjiherang Beds (Java); Tjikeusik Beds (Java); 
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(Pliocene, continued) 


Tjilegong Beds (Java): Tjimantjeuri Beds (Java): Tjitalang 
Beds (Java): Tuffaceous Conglomerate Member (Sumatra): 
Untere Wirbeltier Horizont (Java); Waingapu Series (Sum- 
ba); Wonotjolo Formation (Java). 


Pleistocene : Bantamien Stage (Java); Batungampar Horizon (Ja- 


va); Bruinkoolzone (Sumatra); Bumi Aju Beds (Java); Djem- 
bangan Beds (Java); Djembur Layers (Java); Djombang 
Layers (Java); Fufa Beds (Ceram); Gintung Beds (Java); 
Kabuh Beds (Java); Kendeng Beds (Java); Lignitiferous 
Formation (Sumatra): Linggopodo Beds (Java): Malo Member 
(Java); Mengger Horizont (Java); Ngandong Layers (Java); 
Obere Wirbeltierhorizont (Java); Palembang Layers (Suma- 
tra); Pasumah Tuff (Sumatra); Putjangan Formation (Java); 
Ranau Tuff (Sumatra); Ringgit Series (Pleistocene); Tam- 
bakan Beds (Java); Toba Tuff (Sumatra); Trinil Beds (Java); 
Tuffsandstone Formation (Sumatra) ; Tufzandsteen (Sumatra); 
Turi Formation (Java). 


Holocene : Bogor Layers (Java); Barupu Sandstone (Celebes). 


ALPHABETICAL REGISTER 


— 


A 


Ai Pinang Beds (Simalur Mio-Pliocene). 
Airkuning Beds (Sumatra Carboniferous). 
Alino Formation (Borneo Jurassic). 
Amarassi Stage (Timor Upper Permian). 
See : Sonnebait Series. 
Antjam Beds (Borneo Pliocene). 
Annulatus Zone (Java Miocene). 
Assem Layers (Borneo Pliocene). 
Athyrides Limestone (Misool Triassic). 
Atjeh Tertiary (Sumatra Tertiary). 
Aucella Sandstone (Misool Jurassic). 
Aucella Zone (Misool Jurassic). 
Axinea Beds (Java Eocene). 
See: Nanggulan Beds. 


Badui Beds (Java Miocene). 

Bagelen Beds (Java Eocene). 

Bagor Layers (Java Holocene). 

Baito Beds (Celebes, Triassic, Liassic). 
See: Kendari Mesozoic. 

Bajah Coal Beds (Java Eocene). 

Bajah Layers (Java Pliocene). 

Balikpapan Layers (Borneo Miocene). 

Banjak Beds (Java Mio-Pliocene). 

Bantamian Stage (Java Pleistocene). 

Barupu Sandstone (Celebes Holocene). 

Basleo Stage (Timor Permian). 

Batarong Formation (Borneo Jurassic). 

Batik Layers (Borneo Cretaceous). 

Batungampar Horizon (Java Pleistocene). 

Batu Pintu Sandstone (Sumatra Eocene). 

Baturadja Limestone (Sumatra Miocene). 

Baturadja Stage (Sumatra Miocene). 

Bebuluh Beds (Borneo Lower Miocene). 


15 Malayan 
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Belemnites gerardi - Inoceramus Beds (Sulu Islands Jurassic). 
See: Wai Galo Beds. 

Bendungan Layers (Borneo Cretaceous). 

Bentang Beds (Java Miocene). 

Berai Formation (Borneo Oligo-Miocene). 

Beser Series (Java Miocene). 

Bilau Layers (Sumatra Miocene). 

Bitauni Beds or Stage (Timor Lower Permian). 

Black Clay Formation (Sumatra Miocene). 

Black Claystone Formation (Sumatra Miocene). 

Bodas Series (Java Mio-Pliocene). 

Bodjong Beds (Java Pliocene). 

Bodjongmanik Beds (Java Miocene). 

Boeroe Kalken. 
See: Buru limestone (Buru Jurassic). 

Bojan Formation (Borneo Permo-Triassic). 

Bongan Shales (Borneo Oligo-Miocene). 

Borderclay Formation (Sumatra Miocene). 

Boven Kikim tuffen (Sumatra Tertiary). 

Brani Conglomerate (Sumatra Oligocene ?). 

Bratan Beds (Borneo Lower Oligocene ?). 

Breccia Horizons (Java Miocene). 

Breccien und Mergelschieferabteilung (Sumatra Eocene-Oligo- 
cene). 

Breccie en mergelschalieafdeling (Sumatra Eocene Oligocene). 

Breccia and Marl Stage (Sumatra Eocene-Oligocene). 

Bruinkoolzone (Sumatra Plio-Pleistocene). 

Bukit Assem Coal Beds (Sumatra Upper Miocene-L. Pliocene). 

Bumiaju Beds (Java Upper Pliocene or Lower Pleistocene). 

Bunju Beds (Borneo Pliocene). 

Buru Kalken (Buru Jurassic). 

Buru Limestone (Buru Jurassic). 

Butak Beds (Java Miocene). 

Butak Beds (Java Pleistocene). 


C 


Celebes Molasse (Celebes Upper Neogene). 

Cheribonian Stage (Java Pliocene). 

Chief Fossil Zone (Sumatra Pliocene). 

Conglomerate Stage (Siberut Pre-Miocene). 

Coppershale Formation (Celebes U. Cretaceous-Eocene). 
Crystalline Schists (Indonesia Pretertiary). 


D 


Dahana Marls (Nias Upper and Middle Miocene). 

Damar Series (Java Pliocene). 

Danau Formation (Borneo Permo-Carboniferous, Triassic). 
Demu Limestone (Misool, Jurassic). 

Diabaas-formatie (Sumatra Cretaceous). 
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Discocyclina Beds (Java Eocene). 
Djambi Carboniferous Series (Sumatra Carboniferous). 
Djampang Series (Java Miocene). 
Djembangan Beds (Java Pleistocene). 
Djetis Fauna (Java Pleistocene). 

See: Kendeng Beds. 
Djembur Layers (Java Pleistocene). 
Djiwo Layers (Java Eocene). 
Djoelo Rajeu Horizont (Sumatra Pliocene). 
Djogjakartae Beds (Java Eocene). 
Djombang Layers (Java Pleistocene). 
Djonggrangan Beds (Java Miocene). 
Djulo Rajeu Formation (Sumatra Pliocene). 
Djuluh Rajeuh Beds (Sumatra Pliocene). 
Djungrangan = Djonggrangan. 
Dolokapa Formation (Celebes Cretaceous - Eocene). 
Domaring limestone (Borneo Pliocene). 
Domas Formation (Java Pleistocene). 

See: Turi Formation. 
Doöle Beds (Buton Triassic). 


F 


Fatjet shales and limestone (Misool Jurassic & Cretaceous). 
Fatu Limestone (Timor Permian - Mesozoic). 
Fish Shales (Sumatra Oligocene). 
Foefa Schichten (Ceram Plio-Pleistocene). 
See: Fufa Beds. 
Fogi Beds (Buru Triassic). 
Fossiliferous Marl and Sandstone Formation (Sumatra Pliocene). 
Fufa Beds (Ceram Plio-Pleistocene). 


G 


Gambir Beds (Sumatra Mio-Pliocene). 
Gamping Beds (See: Djiwo Beds) (Java Eocene). 
Garba Beds (Sumatra Mesozoic). 
Gelingseh Beds (Borneo Miocene). 
Genteng Beds (Java Miocene). 
Gilas Stage (Sumatra Miocene). 

See: Telisa Beds. 
Gintung Beds (Java Pleistocene). 
Glagahserie (Java Pliocene). 

See: Kaliglagah Beds. 
Grenzklei (Sumatra, Miocene). 
Gumai shales (Sumatra Miocene). 
Gunung Butak Beds (Java Miocene). 
Gunung Gombel Beds (Java Pliocene). 
Gunung Kebo Beds (Java Miocene). 
Gunung Semilir Beds (Java Miocene). 
Gunung Wunkal Beds (Java Eocene). 
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H 


Halang Beds (Java Miocene). 

Hammatoceras Zone (Misool Jurassic). 

Hiliberudju Marls (Nias Miocene ?). 

Hibolites Beds of Lagoi (Sulu Islands Jurassic). 
See: Wai Galo Beds. 

Hoofdfossielhorizont (Sumatra Pliocene). 

Houthorizont (Sumatra Miocene). 


I 


Ingar Facies (Borneo Paleogene). 
See: Melawi Group. 
Insana Shales (Ceram Triassic). 
Intervening Sandstone Member (Sumatra Miocene). 


J 


Javanese Siwaliks (Java Pleistocene). 
See: Kendeng Beds. 


K 


Kabuh Beds (Java Pleistocene). 

Kalea Stage (Siberut Pliocene). 

Kalibeng Beds (Java Pliocene). 

Kalibiuk Beds (Java Pliocene). 
Kaliglagah Beds (Java Pliocene). 
Kaliwangu Beds (Java Pliocene). 
Kalksteenen van Karangbolong (Java Miocene). 
Kambaoni Series (Sumba Miocene). 
Kampoungbaru Beds (Borneo Miocene). 
Kananggar Formation (Sumba Miocene). 
Kananggar Series (Sumba Miocene). 
Kandangan Layers (Borneo Miocene). 
Kaniki Beds (Ceram Upper Triassic). 
Kantu Layers (Borneo Palaeogene). 
Kapung Limestone (Java Miocene). 
Karangbolong Limestone (Java Miocene). 
Karau Formation (Borneo Eocene). 


Karimon Djawa Slates (Karimon Djawa Islands, Mesozoic ?). 


Karing Beds (Sumatra Carboniferous). 
Karren Limestone Formation (Java Pliocene). 
Kartina Limestone (Buru Jurassic). 

Kebo Beds (Java Miocene). 

Kekneno Series (Timor Permian ? - Triassic). 
Kembang Beds (Borneo Pliocene). 

Kendeng Beds (Java Pleistocene). 

Kendi coal seams (Sumatra Mio-Pliocene). 
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Kendi Ringin Coal Beds (Sumatra Neogene). 
Kepek Layers (Java Miocene). 
Kerek Beds (Java Miocene). 
Keskain Beds (Misool Triassic). 
Ketungau Series (Borneo Paleogene). 
Keutapang Formation (Sumatra Miocene). 
Keutapang Horizont (Sumatra Miocene). 
Kihamhalo Formation (Borneo Eocene). 
Kikim Tuff (Sumatra Tertiary). 
Klapanunggal Limestone (Java Miocene). 
Klitik Limestone Member (Java Pliocene). 
See: Kapung Limestone and Sonde Beds. 
Kolo-kolo Sandstone (Celebes Triassic ?). 
Kudjung Formation (Java Miocene). 
See: Rembang Beds. 
Kumbang Beds (Java Miocene). 
Kundjang Beds (Borneo Miocene). 
Kwartszandsteen Afdeling (Sumatra Oligocene ? - Miocene). 
Kwartszandsteen Complex (Sumatra Oligocene-Miocene). 


L 


Lagoi (Hibolites Beds of...) (Sulu Islands Jurassic). 
See: Wai Galo Beds. 
Lahat Formation (Sumatra Oligocene-Miocene). 
Lawak Beds (Java Miocene). 
Lebang Claystone (Borneo Paleogene). 
Ledok Formation (Java Pliocene). 
Lengkong Beds (Java Miocene). 
Leprak Layers (Java Pliocene). 
Letter Classification of the Indonesian Tertiary. 
Lidak Zone (Timor Permian) 
See : Sonnebait Series. 
Lignite Zone (Sumatra Pliocene). 
Lignitiferous Formation (Sumatra Plio-Pleistocene). 
Ligung Series (Java Pliocene). 
Lilinta Beds (Jurassic, Misool). 
Lilinta Clay (Jurassic, Misool). 
Linggopodo Beds (Java Pleistocene). 
Lingsing Formation (Sumatra Cretaceous). 
Lower Kikim Tuff Member (Sumatra Tertiary). 
Lutut Beds (Java Miocene). 


M 


Macrocephalus-Dicoelites Beds (Sulu Islands Jurassic). 
See: Wai Galo Beds. 

Mahakam Formation (Borneo Eocene). 

Malo Member (Java Pleistocene). 

Mandul Marl Formation (Borneo Pliocene). 
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Mangus Beds (Sumatra Neogene). 
Mankabua Marls (Borneo Oligocene). 
Manunggul Formation (Borneo Cretaceous). 
Marah Beds (Borneo Eocene). 
Marepan Stage (Siberut Tertiary). 
See: Siberut Tertiary. 
Marl-tuff Horizons (Java Miocene). 
Maroro Formation (Celebes Cretaceous- Cocene). 
Masigit Limestone (Java Oligo-Miocene). 
See: Radjamandala Limestone. 
Martapura Layers (Borneo Pliocene). 
Matano Beds (Celebes Cretaceous). 
Mefa Beds (Buru Jurassic). 
Melawi Group (Borneo Paleogene). 
Meliat Sandstone (Borneo Miocene). 
Menengteng Canyon Layers (Java Pliocene). 
Mengger Horizont (Java Pleistocene). 
Menkrawit Beds (Borneo Miocene). 
Mentawir Beds (Borneo Miocene). 
Menubar-Upper Sankulirang Marls (Borneo Pliocene). 
See: Domaring Limestone. 
Menubar Marl Member (Borneo Pliocene). 
Menuran Layers (Java Pliocene). 
Merapi Beds (Sumatra Upper Miocene). 
Merawu Beds (Java Miocene). 
Mergels van Soengai Mesalai (Borneo Tertiary). 
Mergel und Kalksteine von Mentawir (Borneo Miocene). 
Mesalai Marls (Borneo Oligo-Miocene). 
Mica-quartz Breccia Formation (Sumatra Oligocene ?). 
Mica-Sandstone Formation (Sumatra Oligo-Miocene). 
Miting Limestone (Buru Upper Cretaceous). 
Muaradjawa Layers (Borneo Miocene). 
Mundu Formation (Java Pliocene). 
Mutis overthrust Unit (Timor Permian-Mesozoic). 
See: Fatu Limestone Formation and Sonnebait Series. 


N 


Naintupo Beds (Borneo Oligo-Miocene). 
Nambo Formation (Celebes Jurassic). 
Nanggulan Beds (Java Eocene). 
Ngandong Layers (Java Pleistocene). 
Ngembak Layers (Java Miocene). 
Ngronan Member (Java Pleistocene). 
Nglarangan Layers (Java Miocene). 
Nias Tertiary Series (Island of Nias Tertiary). 
Nief Series (Ceram Cretaceous). 
Njalindung Beds (Java Miocene). 
Notopuro Formation (Java Pleistocene). 
Notopuro Layers (Java Pleistocene). 
Nucula Marl (Misool Triassic). 
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[e] 


Obapi Conglomerate (Celebes Miocene). 

Obere Wirbeltierhorizont (Java Pleistocene). 

Ofu Series (Timor Jurassic). 

Ogena Beds (Buton Jurassic). 

Ojo Beds (Java Miocene). 

Old Andesite Formation (Sumatra-Java Oligo-Miocene). 

Onder Kikim Tuffen (Sumatra Oligocene-Miocene). 

Oostingh's Molluscan Stratigraphy of the Neogene (Java Tertiary; 
Bantamian Stage (Java); Sondian Stage (Java); Cheribonian 
To (Java); Preanguerian Stage (Java); Rembangian Stage 

ava). 

Operculina Sandstone and Marl Member (Sumatra Pliocene). 

Operculinazone (Sumatra Pliocene). 

Ophiolitic-Spilite Complex (Timor Post-Permian). 

Orbitoidal Marl Stage (Siberut Island; Sumatra Miocene). 

Ostrea zone (Sumatra Pliocene). 

See: Fossiliferous marl and sandstone formation. 


Oudste Schieferformatie (Karimon Djawa Island; Java Mesozoic). 
See: Karimon Djawa Slates. 


P 


Palelo Series (Timor Jurassic-Cretaceous). 
Palelo Unit (Timor Permian-Mesozoic). 
See: Fatu Limestone Formation. 
Palembang Layers (Sumatra Mio-Pleistocene). 
Pamalar Limestone (Sumba Miocene). 
Pamaluan Beds (Borneo Miocene). 
Paniungan Beds (Borneo U. Jurassic - L. Cret.). 
Pasumah Tuff (Sumatra Pleistocene ?). 
Patjalan Limestone Horizon (Java U. Pliocene). 
Pelang Beds (Java Miocene). 
Peling Limestone (Banggai, E Celebes, Pliocene). 
Pemali Beds (Java Miocene). 
Penjatan Beds (Java Miocene). 
Perisphinctes-Peltoceras Beds (Sulu Islands Jurassic). 
See: Wai Galo Beds. 
Petai Layer (Sumatra Upper Miocene ? - Pliocene). 
Peunulin Formation (Sumatra Miocene). 
Plateau Sandstone (Borneo Eocene - Oligocene). 
Pompangeo Formation (Celebes Cretaceous-Eocene). 
Prangat Beds (Borneo Miocene). 
Preanguerian Stage (Java Miocene). 
Pre-miocene Conglomerates and Sandstones (Simalur Mesozoic, 
Eocene). 
Pulau Balang Layers (Borneo Miocene). 
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Pulau Melaju Breccia (Borneo Permo-Carboniferous). 
Pulubalang Layers (Borneo Miocene). 
Putjangan Formation (Java Pleistocene). 


Q 


Quartzsandsteinabteilung (Sumatra Oligocene). 
Quartzsandstone Member (Sumatra Tertiary). 
Quartzsandstone Stage (Sumatra Oligocene ?). 


R 


Radjamandala Limestone (Java Oligo-Miocene). 
Rajah Layers (Java Pliocene). 
See: Bajah Layers. 
Ranau Tuffs Sumatra Pleistocene). 
Rambatan Beds (Java Miocene). 
Rantautidjang Tuffaceous Series (Sumatra Miocene). 
Red Shale Formation (Celebes Cretaceous-Eocene). 
Reeflimestone Facies (Java Miocene). 
Rembang Beds (Java Miocene). 
Rembangian Stage (Java Miocene). 
Reo Formation (Flores Miocene). 
Ringgit Series (Java Pleistocene). 
Robulina Clay Member (Sumatra Miocene). 
Robulina Klei (Sumatra Miocene). 
Roode schalie formatie (Celebes Cretaceous-Eocene). 
See: Red Shale Formation. 
Rotalia Sandstone Formation (Sumatra Miocene-Pliocene). 
Rotalia Zone (Sumatra Miocene-Pliocene). 
Rumu Beds (Buton Upper Jurassic). 


S 


Sadjau Tarakan Beds (Borneo Pliocene). 

Saibi Stage (Siberut Pliocene). 

Sakadua Beds (Borneo Miocene). 

Salamuku Beds (Sumatra Carboniferous). 

Saling Formation (Sumatra Cretaceous). 

Salul Beds (Simalur Eocene-Miocene). 

Sambupitu Layers (Java Miocene). 

Sampajau Marl Member (Borneo Miocene). 

Sampolakosa Beds (Buton Pliocene). 

Sandstone and Conglomerate Formation (Sumatra Neogene). 

Sanggau-Serawak (Permocarboniferous-Triassic of...) Borneo, 
Permotriassic). 

Sangkulirang Marl Formation (Borneo Mio-Pliocene). 
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Sareweh Beds (Java Miocene). 

Sasifu Beds (Buru Jurassic). 

Seberuang Group (Borneo Cretaceous). 

Seilor Beds (Borneo Oligocene). 

Selangkai Formation (Borneo Cretaceous). 

Semilir Beds (Java Miocene). 

Sesean Breccia (Celebes Cretaceous-Eocene). 
See: Red Shale Formation. 

Sentolo Beds (Java Miocene). 

Seuroela Horizont (Sumatra Mio-Pliocene). 

Seurula Formation (Sumatra Mio-Pliocene). 

Siberut Tertiary Series (Siberut Island, Sumatra Tertiary). 


Kalea Stage (Siberut) 
Marepan Stage ( — ) 
Saibi Stage ( — ) 
Orbitoidal Marl Stage ( — ) 


Conglomerate Stage ( — 

Sibigo Limestone (Simalur Plio-Pleistocene). 

Sigugur Beds (Java Miocene). 

Silat Clay-shales (Borneo Paleogene). 

Siliciied Wood Zone (Sumatra Miocene). 

Simalur Tertiary Series (Simalur Island, Sumatra Tertiary). 
Sibigo Limestone (Simalur) 


Ai Pinang Beds ( — ) 
Sorit Beds ( — ) 
Salul Beds ( — ) 


Simengaris Formation (Borneo Miocene). 
Sinkarak Beds (Sumatra Permian). 
Solo Terraces (Java Pleistocene). 

See: Kendeng Beds. 
Somohole Stage or Beds (Timor Permian). 
Sonde Beds (Java Plioeene). 
Sondien Stage (Java Pliocene). 
Sonnebait Series (Timor Permian-Cretaceous). 
Sorit Beds (Simalur Miocene). 
Southern Mountains Miocene Series (Java Miocene). 
South Seraju Miocene Series (Java Miocene). 
Suban Beds (Sumatra Neogene). 
Sudjau Beds (Borneo Eocene). 
Sumalatta Stage (Celebes Cretaceous ?). 
Sumatrensis Limestone (Borneo Miocene). 
Sungai Orang Beds (Borneo Eocene). 


X 


Taballar Marl (Borneo Eocene-Oligocene). 
Tabir Formation (Sumatra Jurassic ?). 
Tabul Beds (Borneo Miocene). 
Tae Wei Zone (Timor Permian). 

See: Sonnebait Series. 
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Tagogapu Beds (Java Oligo-Miocene). 

Tahis Layer (Sumatra Miocene). 

Talangakar Formation (Sumatra Miocene). 
See: Telisa Beds. 

Tambakan Beds (Java Pleistocene). 

Tanah Roong Series (Sumba Eocene-Oligocene). 

Tapa Beds (Java Pliocene). 

Tarakan Beds (Borneo Pliocene). 

Telisa Beds (Sumatra Miocene). 

Tempilan Beds (Borneo Oligocene). 

Tendeh-Hantu Limestone (Borneo Miocene). 
See: Pulau Balang Layers. 

Tikung Beds (Borneo Eocene). 

Tinombo Formation (Celebes Mesozoic-Eocene). 

Tjadasngampar Beds (Java Miocene). 

Tjandi Beds (Java Pliocene). 

Tjidadap Beds (Java Miocene). 

Tjidjadjar Beds (Java Pliocene). 

Tjidjengkol Layers (Java Oligocene). 

Tjidjulang Beds (Java Pliocene). 

Tjidjurei Beds (Java Pliocene). 

Tjiguha Limestone (Java Miocene). 

Tjiherang Beds (Java Pliocene). 

Tjikeusik Beds (Java Pliocene). 

Tjilanang Beds (Java Miocene). 

Tjilegong Beds (Java Pliocene). 

Tjiletuh Beds (Java Eocene). 

Tjimandiri Complex (Java Miocene). 

Tjimantjeuri Beds (Java Pliocene). 

Tjimapag Beds (Java Miocene). 

Tjiodeng Beds (Java Miocene). 

Tjiodeng Stage (Java Miocene). 

Tjipatjar Beds (Java Miocene). 

Tjipluk Beds (Java Miocene). 

Tjisande Limestone (Java Miocene). 

Tjitalang Beds (Java Pliocene). 

Tjitarate Beds (Java Miocene). 

Tjitarum Beds (Java Miocene). 

Tjitarum Sandstone (Java Miocene). 

Tjitarutjup Layers (Java Upper Eocene). 

Toba Tuff (Sumatra Pleistocene). 

Tobelo Beds (Buton Cretaceous). 

Toeli Limestones (Celebes Tertiary). 

Tokala Limestone (Celebes Permo-Triassic). 

Tondo Beds (Buton Miocene). 

Totok Limestone (Celebes Miocene). 

Trinil Beds (Java Pleistocene). 

Tuffaceous Conglomerate Member (Sumatra Pliocene ?). 

Tuff Sandstone Formation (Sumatra Pleistocene). 

Tuff Sandstone Zone (Sumatra Pliocene). 

Tufzandsteen (Sumatra Pleistocene). 


Tuhur Beds (Sumatra Triassic). 

Tuli Limestones (Celebes Tertiary). 

Tulit Beds (Borneo Eocene). 

Turi Formation (Java Pleistocene). 

Turritella beds (Java Pliocene). 
See: Cheribonian Stage. 


Tussenzandsteen (Sumatra Miocene). 
See: Intervening Sandstone. 


U 


Unit G. (Celebes Upper Neogene). 
See: Celebes Molasse. 


Untere Wirbeltierhorizont (Java Pliocene). 


W 


Wai Galo Beds (Sula Islands Jurassic). 
Waingapu Series (Sumba Pliocene). 

Waled Beds (Java Tertiary). 

Wani Beds (Buton Paleogene). 

Waringin Aling Formation (Borneo Cretaceous). 
West Progo Beds (Java Miocene). 

Winto Beds (Buton Triassic). 

Wobudu Breccia (Celebes Neogene). 

Wonosari Limestone (Java Miocene). 


Wonotjolo Formation (Java Upper Miocene-Pliocene). 


Wunkal Layers (Java Eocene). 


Z 


Zandsteen - en conglomeraatzone (Sumatra Neogene). 
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ALPHABETICAL INDEX TO ISLAND NAMES 
(Indonesia) 
(Compiled by C.P.M. FryLınck, Utrecht, Netherlands) 


N. B. 1) Place index squares and orthography from sep. 1955 map 
of The Nation. Geogr. Magazine. 


2) Most names are the « new ones » i. e. according to Indo- 
nesian Government Orthography. Some «Old ones» 
occur (between brackets). 


3) Abbreviations used : 
Kp- — Kepulauan — Island group 
pp — pulau pulau — Islands 
B — besar — Great (or large) 
K — Ketjil — small 
(BORNEO) international — Kalimantan 


(CELEBES) » — Sulawesi 
(MOLUCCAS) > — Maluku SNB SOLA 
(JAVA) » — Djawa REM) SES CEE: 
(BILLITON) > = Belitung 


Excluded are New Guinea, Australia, Malaya, Sarawak 
+ N. Borneo, Philippines. 


4) See the map at the beginning of this book. 
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(Jaya) «second M 5- 8 
K 
Kabaena ......... L 11 
Kabetañ st: J 10 
Kabia makin ti Madi 
Kaburuang ....... HS 12 
Kadapongan ...... L 9 
Iw KDE ees L 14-15 
Kai Besar ..-....- L 14-15 
Kai Ketjil .... =. L 14 
[GUTES dODUDOODOD L 14 
Kai Tenimbar .... M 14 
Kalaa er JK 13 
Kajuadi rt... M 10 
Kakabani wwa ee J 10 
alamat eso ac H 12 
Kalamban ........ L 9 
Kalaw. se en M 10-11 
'Kalaotoa 7... M 12 
Kaledupa ........ Mseti 


Kalimantan 
(= Borneo) .... HL 7-10 


Kalukalukuang ... L 9 
Kamboling ....... H 12 
Kangean, pp- .... M 9 
Kapala Ne see M 13 
Kapoposang ...... L 10 
Karakelong ...... H 12 
Karakitang ....... H 12 
Karamian „ae. L 8 
Karang Sharo .... L 13 
Karimata, pp- .... K 6 
Karimundjawa ... L if 
Karompa ser INIS H 
IKASIKOLAT ae K 13 
VEN er (ats ala L 14 
Kawalusur Ce. ea H 12 
Kawio, Kp- ...... H 12 
ISSDRUU iam maa L 6 
KERR er RES AIS 
Kelang ere L 13 
Kemudjan ........ L 7 
Kentiolo referas L 12 
RISA Len Oa L 13 
KODO ST. es M 15 
Kokos, pp- ....... HJ 12 


Kolasa ces L 15 
Komba ge... M 11 
Komodo SS... M 10 
Krakatau-........ M 5 
Kuündür sec. organ J 5 
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L 
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Takor ca M 13 
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Kampanya M 11 
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MEEO AA H 13 
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GAS Mere ee S UA HJM 12-15 
Manawoka ....... L 14 
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Mangole Macro. Keke 
Manipal Kerana L 13 
Mankudu ........ M 10 
(Mansalar) ....... J 3 
Manterawu ...... J 12 
Mabul Such cosas acs É 11 
Manukan na L 14 
Marasende ....... L 10 
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ICT RER Al 13 
WET Xeno H 12 
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Masalima, pp- .... L 9 
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Waleabahi ........ Kt 
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Wangiwangi ...... L- 11 
WAR... L 15 
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Watubela ........ L 14 
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Wetan rs. M 13 
Wetan TA AAA MT 
Widi, Bp- cu... K 13 
Wokam 25742. L 15 
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16 Malayan 


Fascicule 7 b 


Territoires britannigues de Borneo 


British Borneo 


SOUS LA DIRECTION DE 
F.W. Roe 


AVEC LA COLLABORATION DE 


P. Collenette, F. H. Fitch, N. S. Haile, 
H.J.C. Kirk, G. E. Wilford 


INTRODUCTION 


The main stratigraphic terms in use in British Borneo up 
to 1955 are defined below. The compilation has been made by 
geologists of the Geological Survey Department, British Terri- 
tories in Borneo, most of the work has been done by Mr N.S. 
Harre, and Messrs F. H. Frrcx, P. CoLLENETTE, G. E. WILFORD, and 
H.J.C. Kirk have assisted. Terms used by the Oil Companies of 
the Shell Group in British Borneo have only been briefly described 
as a comprehensive revision of their stratigraphy is now in pro- 
gress; this revision concerns mainly the sedimentary formations 
in the Tertiary. The Shell Group has however kindly permitted 
data from their confidential reports to be used in this work, and 
have added up-to-date lists of fossils. — Included with this con- 
tribution is a small geological map, a map showing type localities, 
and two stratigraphic tables; a list of the references cited is at 
the end of this account. In this volume is also a table correlating 
stratigraphic terms used in Borneo; this has been prepared in 
co-operation with P. Manxs. (See this table at the beginning of 
the volume). 

The formations described are arranged alphabetically and 
defined in accordance with instructions issued by the International 
Geological Congress for the arrangement of the World Stratigra- 
phic Lexicon. Thus each definition is divided into the nine num- 
bered sub-sections detailed below : 


. Name of the stratigraphical unit ; 

. Author of the name, date, and original reference ; 

Summary of the essentials of the original description ; 

Any modifications undergone in the meaning of the name; 

. Definition actually accepted, stratigraphical position, and 
boundaries. Type locality. 

. Brief resume of the geographical distribution ; 

. The principal characteristic fossils ; 

. Principal references other than the original ; 

. Author of the article of the Lexicon. 
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SUMMARY OF THE GEOLOGY OF BRITISH BORNEO 
(from Roe, 1954) 


QUATERNARY 


TERTIARY 


CRETACEOUS 


CRETACEOUS 
AND JURASSIC 


TRIASSIC 


PERMIAN 
CARBONIFEROUS 
AND OLDER 


SEDIMENTARY FORMATIONS 


Neogene 


Palaeogene 


Marine and fluviatile alluvium 
comprising mud, sand, and gravel; 
coral reefs in some coastal areas. 


Mainly marine sandstone, sand, sha- 
le, clay and limestone; coal seams 
occur and Miocene oil is worked. 
Aquitanian (Te, ,) deposits are in- 
cluded. 


Mainly geosynclinal graywacke, 
feldspathic sandstone, conglomerate, 
slate, phyllite, and shale, such as the 
Rajang Group in Sarawak and 
western North Borneo. Limestone in 
places, and continental beds in eas- 
tern North Borneo and west Sara- 
wak where coal-bearing estuarine 
deposits also occur. 


Graywacke, slate, phyllite, marl, 
limestone, sandstone, shale, chert, 
and pyroclastic rocks. 


Limestone, shale, sandstone, tuffite 
and chert (Bau Series); Cretaceous 
and Jurassic rocks are folded toge- 
ther. 


Micaceous and graphitic shale, con- 
glomerate, arkose, and pyroclastic 
rocks. 


Shale, limestone, chert, volcanic and 
pyroclastic rocks. Schist of possible 
Devonian age near Sematan. 


ACID 


INTERMEDIATE 
AND 
Basic 


ULTRA-BASIC 


IGNEOUS ROCKS 


Extrusive 


Intrusive 


Extrusive 


Intrusive 


Intrusive 


Triassic keratophyre, rhyolite and 
associated tuff in west Sarawak ; 
Miocene dacitic lava and tuff, and 
possibly Quaternary dacite and 
rhyolite, in North Borneo. 


Pre-Tertiary granite, also Tertiary 
granodiorite and gold-bearing da- 
cite and quartz porphyry in Sara- 
wak; granodiorite, possibly Oligo- 
cene, in North Borneo. 


Triassic and pre-Triassic andesitic 
and basaltic lava and tuff in West 
Sarawak. Paleogene lava in Sara- 
wak near Tatau; possibly Quater- 
nary andesitic and basaltic lava and 
tuff in South Sarawak and South- 
east North Borneo. 


Diorite, gabbro, dolerite and ande- 
site, mostly of Tertiary age, in Sara- 
wak; gabbro and diorite, probably 
of Palaeogene age, in North Borneo. 


Dunite, peridotite, serpentine and 
pyroxenite in North Borneo. 
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MAP SHOWING IYPESEGGARIIES” OF 
GEOLOGICAL FORMATIONS IN BRITISH BORNEO 
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BANGGI-BALAMBANGAN FORMATION ........ Tertiary 

Author uncertain; probably first used in published work by 
M. REINHARD and E. WENK (1951). Geology of the colony of North 
Borneo. Brit. Borneo geol. Surv. Bull., n° 1, table 1. 

Description not specified. 

This formation is not clearly defined, but includes the Eocene 
and Miocene rocks of the islands of Banggi and Balambangan, 
North Borneo 1179 00 E., 7915’ N. 

(P. CoLLENETTE). 


BAFU BORA SERIES 5 mm euer one © AIN KA main .... Tertiary 


WmnurrrLE (G.) (1953). Photogeological reconnaissance in the 
Ulu Rajang Basin. Brit. Borneo geol. Surv., Ann. Rept., p. 62. 

Folded sediments. Thickness estimated at several hundred 
feet. 

Type locality : Bukit Batu Bora. Lat. 2° 45’ N. Long. 114° 40’ E. 
Miocene. 

Geographical distribution : Restricted at present to sediments 
in the Batu Bora Range. 

Fossils : Sparse marine and brackish water Foraminifera. 


Reference : Kirk (H. J.C.) (19540). 
: (H. J. C. KIRE). 


BATU PUNGGUL FORMATION .................. Tertiary 


Author uncertain ; probably first used in published work by 
M. REINHARD and E. WENK (1951). (Geology of the colony of North 
Borneo. British Borneo Geol. Surv. Bull., n9 1, table II) though 
believed to have originated in a confidential oil company report 
by G. NIETHAMMER, 1911. 

0-700 m of hard fluviatile conglomerate with intercalated 
beds of shale and sandstone carrying plant remains; sandstone 
increasing in thickness towards the South. 

Miocene or Pliocene age. 

Type locality : Presumably the Klias Peninsula, North Bor- 
neo; exact position unknown. 

Geographical distribution : Type locality only. 


Fossils : Not recorded. 
(G. E. WILFORD). 
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BAU SERIES: ana: Upper Jurassic and Cretaceous 


WILFORD (G.E.) (1950). The Bau district, First Division, Sara- 
wak (Progress report). Brit. Borneo geol. Surv., Ann. Rept., p. 24. 


Limestone, shale, sandstone and conglomerate in the Bau 
area of West Sarawak. 

Originally thought to be Lower Jurassic in age (WILFORD, 
1950, p. 24). Now believed to range from Upper Jurassic to Upper 
Cretaceous (WILFORD, 1955, p. 53). Partly equivalent to the Se- 
beroeang Cretaceous of Indonesian Borneo. 

Upper Jurassic and Cretaceous. 

Type locality : Bau, long. 1109 9/ E, lat. 1° 25’ N. 

Geographical distribution : From the Bau area Southeast to 
the Indonesian border South of Serian. Roughly 400 square miles. 

Fossils: Foraminifera. See: Wirronp (1953), p. 53; (1955), 
pp. 53-66. 

(G. E. WILFORD). 


BAWANG FORMATION ......................... Tertiary 


Originated in unpublished reports of Sarawak Oilfields Com- 
pany Limited. 

The formation consists of shales with very subordinate sand- 
stone members. 

The formation may be defined as a predominantly shale 
formation of the Rajang Group overlain by the Tatau Formation. 
The age is probably Upper Eocene. 

Type locality is the River Bawang 112° 30 E, 2° 42/ N. 

Geographical distribution : The formation is exposed between 
the Arip and Pelagau tributaries of the River Balingian and near 
Tatau village, Central Sarawak. 

Fossils : No well-defined fauna. 


Reference : Kirk (H.J.C.) (1954a). 
(H. J. C. Kirk). 


BELAGA SERIES .................:.. Cretaceous to Eocene 


Originated in confidential reports of Sarawak Oilfields Li- 
mited. First used in published reports by Hare (N.S.) (19545). 
Progress Report on work in the Lupar valley with a review of 
e Danau formation in that area. Brit. Borneo geol. Surv. Ann. 

ept. 


The Belaga Series (of the Rajang Group q.v.) comprises geo- 
synclinal rocks formerly referred to as Rajang formation, Emba- 
loeh Complex or Phyllite formation. 

Stage I (Upper Cretaceous) is composed of dynamically 
metamorphosed argillaceous rocks (bluish-grey phyllite, slate, 
mica schist and graphitic mica schist) with subordinate beds of 
bluish-grey feldspathic sandstone and graywacke sandstone. 

Stage II (Palaeocene to Lower Eocene) is in general less 
phyllitized, and includes red and greenish grey phyllite and shale, 
as well as grey phyllite, beds of sandstone up to 50 feet, and 
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foraminiferal vein guartz conglomerate and mud-flake conglo- 
merate. 

Stages III and IV (Eocene) are similar in lithology to Stage I, 
but show less intense effects of dynamic metamorphism. 

Definition actually accepted as above. 

Type localities : Stage I Engkari River, 111055” E, 10 20’ N; 
Stage II Kanowit River near Meluan 111? 56’ E, 1052” N; Stage III 
Oya River about 112» 5’ E, 2020” N; Stage IV Mukah River below 
Nanga Selangau 112020 E, 2°31’ N. 

Geographical distribution : Stage I occurs in the Saribas and 
Krian valleys and northern part of the Lupar valley; Stage II 
occupies the southern part of the Rajang and the Baleh; Stage III 
occurs in the northern part of the Rajang and in the Oya and 
Mukah rivers; Stage IV is known from the Mukah river and 
from the North and Northwest parts of the Rajang basin. 

Fossils : Foraminifera from the Belaga Series have been iden- 
tified by W. E. Crews, and V. J. Joun, Palaeontologists of Sarawak 
Oilfields Limited. 

Stage I: Globotruncana sp., Bathysiphon sp., Trochamminoi- 
des sp. Orbitolina sp., has also been found in a single sample. 

Stage II: Assilina sp., Camerina sp., Alveolina sp., and Dis- 
cocyclina sp., with species of small Foraminifera. 

Stage III: rare Assilina sp., and Camerina sp., and smaller 
genera typically Cyclammina. 

Stage IV: Cyclammina spp., Pellatispira orbitoidae (Umb- 
grove), Pellatispira inflata (Umbgrove), the last two indicating 
an Upper Eocene age. 

References: TER BRUGGEN (1935) contains a description and 
references to earlier work; see also ZEYLMANS vAN EMMICHOVEN 
and Usacus (1936a andb); Ter BRUGGEN (1932, 1936); ZEYLMANS 
VAN EMMICHOVEN (1939, pp. 122-124) ;Roe (1954); Harre (19556). 


(N.S. Harre). 


ERA GEL CHE De AUA Meng abg per, Tertiary 

Originated in unpublished reports of Sarawak Oilfields Li- 
mited. 

The Belait Group ranges from Upper Miocene to Lower Plio- 
cene. It is divided locally in the coastal area into: 

2. Miri formation 
1. Lambir formation 
but farther inland no sub-division can be made. 

The type localities are : for the Lambir formation, the Lambir 
hills centred on Bukit Lambir 114° 00’ E, 4° 13’ N; for the Miri for- 
mation, Miri 113° 58’ E, 4° 23’ N. 

Geographical distribution : The Belait Group occurs in north- 
eastern Sarawak and in Brunei, and in the Bakong, Tinjar and 
Baram Rivers. In North Borneo the Sebahat formation is the 
time equivalent. 

Fossils. For Miri formation : Bolivina spp., Bolivinita sp., No- 
nion sp., Rotalia spp., Textularia spp. For Lambir formation : lar- 
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ger Foraminifera (Flosculinella bontangensis (Rutten), Lepidocy- 
clina spp., Miogypsina spp., Operculina spp., Operculinella spp.]; 
Anomalina sp., Bigenerina spp., Biloculina spp., Nonion spp., Ro- 
talia spp., Spiroloculina spp., Textularia spp. 

(N. S. Harte). 


BONGAYA FORMATION (Beds) ................. Teriiary 


Author uncertain: probably first used in published work by 
M. REINHARD and E. WENK (1951, Geology of the Colony of North 
Borneo, Brit. Borneo geol. Surv. Bull, n9 1) though probably 
originated in confidential oil company reports. 


Described by REINHARD and WENK (1951) as a «very well 
bedded alternating shale-sandstone series with plant remains ». 

Miocene, Tertiary e;-f. 

Type locality: presumably the Bongaya River, Labuk Bay, 
North Borneo, 117° 30’ E, 6°10’ N. 


Geographic distribution: Shown by REINHARD and WENK 
(1951, table I) as alternations of soft, white, or limonitic sand- 
stones, foraminiferal sandy clays with plant-remains and Cyre- 
nidae, greenish-blue clays, carbonaceous clays and thin coal seams, 
and cliff-forming, gritty, limonitic sandstones, with white tuffitic 
sandstones at the base, in the Labuk area; and as very well- 
bedded alternations of grey clay, shale, and sandstone with coaly 
films, often well-preserved plant-remains, and a few seams of 
glance coal, and with small limonitic, quartzitic, and calcareous 
concretions, intercalated by coral-limestones with Miogypsina and 
Nephrolepidina, in the Interior of North Borneo. On the Kuamut 
River, calcareous sandstone with Lamellibranchiata, Miogypsina, 
Miogypsinoides, and Nephrolepdina overlies a basal conglomerate 
with white quartzitic pebbles in an argillaceous-sandy matrix. 
Hard, thickly bedded sandstone (Susui Sandstone) with thin inter- 
calations of shale and coal overlies a series of dark-grey shales 
(Tambalunan Shales) with calcareous concretions and containing 
Alveolina bontangensis in the Sarudong region in Southeast North 
Borneo. In the Kalabakang region in the same part of the colony, 
very well bededd alternations of shale and sandstone are inter- 
bedded with some coral-limestone with Miogypsina and Nephro- 
lepidina. 

Fossils : For a detailed list of Foraminifera from the Miocene 
(Tertiary e;-f) of North Borneo refer to REINHARD and WENK 
(1951, pp. 18-19). 


(E. H. Frrcr). 


BUAN GROUP roue. leur uses UU T MEER Tertiary 


Originated in unpublished reports of Sarawak Oilfields 
Limited. j 


Divided into a lower Muput Formation and an upper Biban 
Formation. The Muput Formation is mainly shale and sandstone 
with a maximum thickness of about 2000 feet. The Biban For- 
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mation is mainly of siltstones in the lower part and massive 
sandstones with some limestone in the upper. Thickness pro- 
bably not exceeding 3 000 feet. 

The Buan Group comprises the following formations : Biban, 
Muput. 

The age is Oligocene. 

Type localities are: Bukit Buan 112056” E, 2°55’ N, and the 
River Arip - River Muput area, 112° 45/ E, 2°40’ N. 

Geographical distribution : The Buan Group occupies a large 
area maniby in the Tatau River basin in Central Sarawak. 

Fossils : Characterised by the foraminiferal association : Reti- 
culate Camerina spp., Lepidocyclina (Eulep.) papuaensis Chap- 
man, Neoalveolina pygmala (Hanzawa). 


Reference : Kirk (H. J.C.) (19540). (H. J.C. KIRK). 


BUNGO RANGE FORMATION .................. Tertiary 


WILFORD (G. E.) (1950). The Bau District, First division, 
Sarawak (Progress Report). Brit. Borneo Geol. Surv. Ann. Rept., 
py 25. 


Red and grey shale, massive sandstone and conglomerate. 
Thought to be possibly Eocene. 
Type locality : Bungo Range, long. 110° 10 E, lat. 1°17’ N. 
Geographical distribution : Forms basin shaped areas to the 
West and South of Kuching, West Sarawak. 
(G. E. WILFORD). 


C 


CHERT-SPILITE ASSOCIATION (Formation) .............. 
MU WA OUR aS TERI à Cretaceous to Tertiary 


FrrcH (F.H.) (1953a). A comparison of North Borneo and 
Philippine Geology and its bearing on mineral prospecting. Brit. 
Borneo Geol. Surv. Ann. Rept., p. 76. 


A succession of sedimentary and volcanic rocks, including 
grey and red sandstone, calcareous sandstone, grey and red 
shale, fine, dense limestone, marl, radiolarian chert, spilite, spi- 
litic conglomerate, basalt, and bright green tuff and agglomerate. 
The few fossils that have been collected and identified indicate 
predominantly Upper Cretaceous age. As this differs from the 
age ascribed to similar rocks in Indonesian Borneo, the purely 
descriptive term « Chert-Spilite Association» was substituted 
for « Danau Formation » which might be presumed to imply age 
correlation with the Indonesian rocks to which it was given as 
a local formation name. 

Completion of a field study of the Segama and Darvel Bay 
area, North Borneo, has led to the conclusion that the rocks 
grouped as the Chert-Spilite Association may be regarded as a 
single unit, now called the « Chert-Spilite Formation > (Frrcn, 


1955). 
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The accepted definition for the Chert-Spilite Formation is 
the same as that given above. It ranges in age from late Creta- 
ceous to early Eocene. Diorite, peridotite, and other intrusive 
rocks invaded the formation in mid-Eocene times, before depo- 
sition of the Kulapis Formation. 

The type locality is the upper Segama River between 
1170 45’ E, 4050” N, and 118000” E, 507 N. 

Geographical distribution : Application of the term is used 
mainly in North Borneo. The formation is extensively exposed 
in the Segama valley and adjoining areas, in islands off de North 
coast, around Marudu Bay, and probably also along the Labuk 
River, but the geological reconnaissance of the colony is in too 
early a stage for the full distribution to be known. 

Fossils : Globotruncana cf. arca Cushman; Globigerina cf. 
cretacea d'Orbigny; Giimbelina sp. Globorotalia velascoensis 
Cushman (Identifications by W. E. Crews and V.J. JoHn, Shell 
Company of North Borneo Limited). 


Reference : SrEPHENS (E.A.) (1954), pp. 127-9. 
(F.H. Firca). 


CRYSTALLINE SCHISTS (of North Borneo) .......... Age? 


The first application of the term « Crystalline Schists » to 
North Borneo appears to have been made by Posrwrirz (Th.) 


(1892) in : Borneo : its geology and mineral resources. London, 
Edward Stanford, p. 159. 


Posrewirz (Th.) (1892, pp. 158-159) records that Harton 
(1886) mentions «in the neighbourhood of the rivers Tartipan 
[sic] (Marudu Bay) and Labuk .. a hilly land, consisting of 
serpentine; at the foot of Tambayukon (7,000 feet high), he found 
pebbles of syenite, greenstone and serpentine; at Bendowen, grey 
slates (in situ) veined with quartz; at Siposu, a decomposed rock, 
composed of quartz and mica; and in the river Labuk, pebbles of 
quartzite and mica-schist. The granitic mountain ridge of Kina- 
balu is, therefore, surrounded by crystalline schists (perhaps, in 
part, of Devonian age) ». 

M. REINHARD and E. WENK (1951, pp. 11-2) stated that « With- 
out a doubt the crystalline schists and the guartz-dioritic to dio- 
ritic intrusive rocks associated with them may be regarded as 
the oldest rocks of North Borneo and evidence of an ancient 
basement now eroded. The rocks are principally hornblende 
schists, chlorite-epidote schists, amphibolites, and plagioclase-epi- 
dote-hornblende gneisses. A characteristic feature is the almost 
complete absence of biotite and the scanty occurrence of mus- 
covite ». Further (op. cit., pp. 98-9) : « Great difficulties and un- 
certainties were encountered in the attempt to distinguish between 
the occurrences of crystalline schists and those of the ophiolites 
of the Danau Formation... They [Crystalline Schists] seem, jud- 
ging by occurrences so far known, to appear always in association 
with the Danau Formation, and in particular with its ophiolites; 
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so the guestion as to whether they may represent a metamorphic 
facies of the Danau Formation is not without foundation... The 
crystalline schists comprise hardly any rocks which do not bear 
hornblende either exclusively or at any rate in abundance... The 
dioritic intrusives which occur in close association with the me- 
tamorphic schists might be syngenetic with the crystalline 
schists ». 

The so-called Crystalline Schists of Malawali Island, off the 
North coast of North Borneo, have recently been re-examined by 
F. H. Frrcx (19536) who concluded that it is unnecessary « to look 
beyond the normal processes of thermal metamorphism and hy- 
drothermal alteration to explain the Malawali schist, quartzite, 
and hornfels », and that these rocks were created by the influence 
of the peridotite intrusion that builds most of the island upon 
rocks of the Chert-Spilite Association (the « Danau Formation » 
of REINHARD and WENK). 

The extensive occurrence of so-called Crystalline Schists in 
the Segama River and Darvel Bay area has also recently been 
re-examined by FrrrcH. He considers that these rocks form dio- 
ritic intrusions, genetically associated with ultrabasic rocks and 
of Eocene age. He is of the opinion that metasomatism, hybridi- 
zation, and differentiation have contributed to their formation, 
and that they were intruded in a semi-solid, heterogeneous con- 
dition into the late Cretaceous to early Eocene Chert-Spilite 
Association. This re-interpretation removes the difficulties expe- 
rienced by REINHARD and WENK in distinguishing between the 
Crystalline Schists and some of the ophiolites of the Danau For- 
mation since these are now considered to have a common origin. 

Thus the alternative explanations of the so-called Crystalline 
Schists suggested by REINHARD and WENK have been accepted, 
one for the metamorphic rocks of Malawali Island, the other for 
the dioritic rocks of the Segama River and Darvel Bay area. No 
other rocks have been referred to the Crystalline Schists in 
North Borneo, and the term thus becomes obsolete. 


(F.H. FrrcH). 


DANAU FORMATION 477. ares me cas sue Cretaceous 


MOLENGRAAFF (G.A.F.) (1900). Geological explorations in 
Central Borneo (1893-94). Leyden and Amsterdam. 


MOLENGRAAFF first described the Danau formation as «a sys- 
tem of deposits, which I saw for the first time typically developed 
in the area of the great lakes (upper Kapuas) and in the hilly 
district bordering on the North part of those lakes. The constituent 
rocks are diabase-tuff, diabase, diabase-porphyrite, quartzite, 
chert, jasper, hornstone, clayslate, and sandstone. The most cha- 
racteristic, the leading rocks, in this formation are a silicified and 
partly serpentinized diabase-tuff, which I have called Poelau 
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Melaioe rock, and jasper. In all places where they were found, 
the jasper and hornstone proved to contain many Radiolaria, and 
these organisms were also found in many places in the cherts and 
occasionally in the diabase tuff ». 

MOLENGRAAFF, on the basis of examination of the Radiolaria 
by Hınoe, considered the rocks to be pre-Cretaceous, probably 
Jurassic. He regarded the Danau formation cherts as deep sea 
deposits. 

Later writers expressed doubts about the age. J. WANNER 
(1922, p. 177) considered the radiolarian fauna might equally be 
Triassic. Tan Sin Hok (1931) critically examined HinDE's age 
assessment, and concluded that the Radiolaria were of little or 
no stratigraphical value. L. H. Knor (1930a) divided the Danau 
formation into a clastic and a volcanic group, and considered the 
former, on the grounds of its strike and dip directions, to be 
Lower Cretaceous. He suggested that the volcanic rocks might 
be correlated with the pre-Norian diabases and porphyrites in 
the watershed between the Upper Sekajam and the tributaries 
of the Sadong in Sarawak. ZEYLMANS VAN EMMICHOVEN developed 
this lithological correlation, and concluded that the Danau for- 
mation is partly Carbo-Permian, partly Upper Triassic, in age. 

Harre (1954b) showed from foraminiferal evidence that the 
Danau formation in Sarawak (which is contiguous with that of 
the Lake District) is Cretaceous in age, and discounted the corre- 
lation with Carbo-Permian and Triassic rocks. The field-work on 
which this conclusion is based was largely done by M. V. Mizroy, 
geologist of Sarawak Oilfields Limited. A belt of Palaeocene to 
Eocene rocks, apparently infolded in the Danau formation, was 
provisionally included in the Danau formation. 

The Danau formation may be re-defined as a formation of 
Cretaceous age, predominantly shale, but characterized by radio- 
larian chert and volcanic rocks. It is in a neritic facies, and occurs 
along the southern edge of the great Cretaceous geosyncline, in 
which the Belaga Series (q. v.) was deposited. The writer proposes 
to include the Danau formation in the Belaga Series as the mar- 
ginal facies of Stage I. 


Type locality for the Danau formation may be considered as 
the Batang Ai (Lupar river) upstream from Lubok Antu long. 
111° 52’ E, lat. 19 05’ N. 

Geographical distribution : MOLENGRAAFF originally mapped 
the Danau formation as forming the watershed between the 
Kapuas and the Batang Lupar between Lubok Antu and the 
Lake District, and considered that it extended East from the 
Lake District to the Mahakam basin in East Borneo, forming 
a continuous strip about 175 miles long. 

Later similar rocks in North Borneo were mapped as Danau 
formation (REINHARD and WENK, 1951). The Danau formation there 
was considered to be Mesozoic to Palaeocene. 

Fossils : For the Radiolaria see HINDE (1900). Foraminifera 
found in the Danau formation in Sarawak include : Pseudocy- 
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clammina sp. (in a limestone fragment in volcanic breccia): Orbi- 
tolina sp., Globotruncana spp.: Globigerina cretacea d'Orbigny; 
Gumbelina globulosa Ehrenberg; Haplophragmoides sp.; Bathysi- 
phon sp. Rzehakina sp.; Trochamminoides sp. 


References : MOLENGRAAFF (G.A.F.) (1902); ZEYLMANS VAN 
EMMICHOVEN (C.P.A.) (1939); Hare (N.S.) (19545, 1955a et b). 


(N. S. HAILE). 


DARVEL BAY BEDS (Formation) ................ Tertiary 


Probably first used in published work by REINHARD (M.) and 
WENK (E.) (1951). (Geology of the Colony of North Borneo. Brit. 
Borneo geol. Surv. Bull., t. 1, table 1), through originated in 
confidential oil company reports. 

Described by REINHARD and WENK (1951) as mainly grey to 
red-brown, well-jointed sandstones with large globular concre- 
tions; intercalated layers of grey, green and red shales and marls 
with Discocyclina and Camerina baguelensis; tuffitic breccias, 
reddish sandy limestones; salt-seeps; thick calcareous basal con- 
glomerate. 

Shown by REINHARD and WENK as Tertiary (a)-b, Eocene, 
unconformably overlain by the Tabanak Formation. 

The type locality is Darvel Bay, North Borneo, in the neigh- 
bourhood of Lahad Datu, 118°20’ E, 55°5’ N. This area has 
recently been reexamined by F.H. Ficut (1955) who considers it 
possible that rocks of more than one formation have been grouped 
incorrectly in this formation, the reddish sediments with salt- 
seeps being probably part of the Kulapis Formation, and the 
tuffitic rocks part of the Aquitanian beds. 


Geographical distribution : Type locality only. 
(F.H. FrrcH). 


ENGISIBILEBEDSct-. Dsl IA Br Tertiary 


ZEYLMANS VAN EMMICHOVEN (C.P.A.) and BRUGGEN (G. ter) 
(1935). Voorloopige mededeeling over het Tertiair ten W van het 
Merengebied in de Westerafdeeling von Borneo. De Ing. Ned. 
Indié, t. IV. 

Arkosd sandstones, sandy claystones and claystones with con- 
choidal fracture, amongst which are a few conglomeratic beds, 
locally with a marly matrix. Some beds of limestone and marly 
limestone occur, and in the Batang Lupar by Engkilili are very 
rich in fossils. 

A Neogene age was ascribed to these beds on a basis of 
identification, from a single locality in the Batang Lupar near 
Engkilili, of ? Cycloclypeus sp., Lepidocyclina sp., and Lepidocy- 
clina cf. smithi Douv., in limestone. 

Recent work by geologists of Sarawak Oilfields Limited and 
by the writer shows that the belt mapped as Engkilili Beds is 


17 Malayan 
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mainly Cretaceous, partly Palaeocene to Lower Eocene. Lime- 
stones from near Engkilili have been examined in 1953 by W.E. 
Crews, Chief Palaeontologist, Sarawak Oilfields Limited and 
A. G. Davis, British Museum (Natural History). No Lepidocyclina 
were found, but some Discocyclina resembling Lepidocyclina are 
present. The term Engkilili Beds are therefore been abandoned. 

Term obsolete. 

Type locality : Batang Lupar near Engkilili. Lat. 119 40 E, 
long. 1°10’ N. 

Geographical distribution : As mapped by ZEYLMANS VAN Em- 
MICHOVEN and Ter BRUGGEN a belt 1 to 2 km wide, extending 
Southeast from Engkilili about 6 km, into the Lake District 
(Merengebied) of Indonesian Borneo. 

Fossils : SCHEFFEN identified, from the locality near Engkilili : 
Calcareous algae, coral fragments, Miliolids, Operculina sp., 
? Cycloclypeus sp., Lepidocyclina sp., Lepidocyclina cf., smithi 
Douv. See notes above. 

References : ZEYLMANS VAN EMMICHOVEN (C.P.A.) (1939), p. 119; 
Van BEMMELEN (R.W.) (1949), pp. 329-330; Hare (N.S.) (19546), 
p. 50; (1955a and b). 

(N.S. Harte). 


GANDUMAN FORMATION ......................... Tertiary 


Author uncertain: Probably first used in published work by 
REINHARD (M.) and WENK (E.) (1951). Geology of the Colony of 
North Borneo. Brit. Borneo geol. Surv. Bull., t. 1, p. 18 and ta- 
ble I), though probably originated in confidential oil company 
reports. 


Shown by REINHARD and WENK (1951, table I) as mainly 
clays, often carbonaceous and with many lignite seams, with 
intercalated layers of silty to sandy and marly clay, and hard 
calcareous, siliceous concretions. Fossil resin and pyrite are 
common. Foraminifera are poor in species and number, and there 
are gas indications associated with outcrops of the formation. 

Plio-Pleistocene, younger than Tertiary f. Underlain by the 
Tertiary e;-f Maruap Formation and overlain by the Togopi 
Formation. 

Type locality : Ganduman River, 119° 5’ E, 5° 20’ N, near the 
tip of Dent Peninsula, North Borneo. 

Geographical distribution : Type area only. 

Fossils : The following are listed as occurring in this For- 
mation and the overlying Togopi Formation (REINHARD and WENK, 
1951, p. 18) : Amphistegina spp., Calcarina sp., Cibicides sp., Elphi- 
dium spp., Loxostoma sp., Nonion sp., Operculina sp., Operculi- 
nella sp., Peneroplis sp., Quinqueloculina spp., Rotalia spp., Tex- 
tularia sp., Triloculina sp. 


(F.H. Fircm). 


259 


H 


HOSE MOUNTAINS VOLCANIC FORMATION (Series) ..... 
ORTE hoe atta c Late Tertiary - ? Quaternary 


WAHITTLE (G.) (1953). Photogeological reconnaissance in the 
Ulu Rajang Basin. Brit. Borneo Geol. Surv. Ann. Rept., p. 62. 


Mainly horizontal or very gently dipping, lavas and pyro- 
clastics predominantly andesitic. 
Type locality : Hose Moutains between lat. 2° and 2°20’ N 
and long. 113040” E and 114» E. 
(H. J. C. KIRK). 


EAKUS FORMATION Sedi ne AAP due. Tertiary 


Geologists of Sarawak Oilfields in confidential reports. 

Originally described as consisting of sands, laminated clays 
and coal seams. 

Defined as a formation of the above lithology containing a 
brackish water fauna and overlying sediments containing the 
long range Nyalau foraminiferal fauna. The Kakus formation is 
the lowest formation in the Belait Group (Upper Miocene) River 
Kakus, Central Sarawak 113030 E, 2°40’ N. 

Geographical distribution : Present in the Kakus and Balin- 
gian Rivers and at Batu Bora on the Baram-Rajang watershed. 

Fossils : Apart from some brackish water Foraminifera and 
plant remains, fossils are rare. 

(H. J. C. Kırk). 


KALABAKAN(G) SHALES (Formation) ........... Tertiary 


REINHARD (M.) (1924). Contributions to the physiography and 
geology of the southeast coast of North Borneo. Geogr. J., vol. 63. 


The Kalabakang shales were originally defined as the lowest 
division of a Tertiary sedimentary complex in southeast North 
Borneo. This complex comprises the following units : 

Susui Sandstone 
Tambalunan Shales 
Upper Transition Beds 
Kapilit Sandstone 
Lower Transition Beds 
Kalabakang Shales. 

The Kalabakang shales were described by REINHARD and 
WENK (1951, table II) as a grey, concretionary, crumbling, sandy 
shale formation with sandstone intercalations showing ripple- 
marks locally, the bedding being poorly developed and obscured 
by cleavage, fault, and joint planes. 

REINHARD and WENK state (1951, p. 20) that the formation 
occurs in phyllitic facies in the upper reaches of Sungai Tiagau 
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(2 Kalabakang), where it has much in common with the Slate 
Formation of the Sapulut region near the Indonesian border to 
the West. REINHARD used the term « Kalabakang Formation > 
in the same sense in chapter VII of the same publication (p. 97). 

P. CoLLENETTE (1954a, pp. 12-13) considered the term « Kala- 
bakang Shales » insuitable for these rocks, which he described as 
being mainly hard, blue or dark-grey siltstone and mudstone 
with conchoidal fracture, with some sandstone and a basal chert- 
pebble conglomerate. As he had obtained a rich microfossil fauna 
from these rocks indicating a probable Upper Eocene age, he 
preferred to name them simply « Upper Eocene beds >. 

The term « Kalabakang Shales » was valuable when the age 
of the beds was not yet known, but, now that they have been 
fairly safely identified as of Upper Eocene age, it has become 
obsolete. 

REINHARD's type locality was on the Kalabakang River in 
Southeast North Borneo (latitude 4°30’ N, long. 117° 20’ E). 

Geographical distribution : The term has been applied only to 
the type locality, though similar rocks may occur on the Kalum- 
pang River to the East. 

Fossils : The fossils collected by P. CoLLENETTE were identified 
by the Palaeontological Department of the Shell Company of North 
Borneo Limited and variously dated as «possibly Eocene», 
« Eocene, probably Upper Eocene», « very similar to an Upper 
Eocene fauna known from the Tatau region of Southwest Sara- 
wak », and « suggest a correlation with part of the Upper Eocene 
Belaga formation of Sarawak ». The following are the micro- 
fossils identified : Cibicides sp., Discocyclina sp., Globigerina Sp., 
Globorotalia cocoaensis Cushman, Gyroidina sp, Trochammi- 
noides sp, Ammodiscus sp. Bathysiphon sp. Cyclammina Sp., 
Glomospira sp., Hormosina sp., Trochammina sp., Spiroplectoides 
cf. attenuata Cushman, Vulvulina cf. eocaena Montagne, Gau- 
dryina sp. Nodosaria sp., Haplophragmoides sp., Sigmoilina SP., 


Rheophax sp. (F.H. Frrcx). 


KALUGAS FORMATION ......................... Tertiary 


Author uncertain; probably first used in published work by 
REINHARD (M.) and WENK (E.) (1951) (Geology of the Colony of 
North Borneo. Brit. Borneo Geol. Surv. Bull., t. 1, table II) though 
believed originated in confidential oil company report by G. Niet- 
hammer, 1911. 


Unconsolidated white sand; soft yellowish sandstone and sand; 
greyish shale. 

Plio-Pleistocene age; underlain unconformably by Mensian 
formation. 

Type locality at Kampong Kalugas, Klias Peninsula, North 
Borneo, 1150 35’ E, 5°33’ N. 

Geographical distribution : Type locality only. 


Fossils not recorded. (P. CoLLENETTE) 
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PARE Aa Ig Tertiary 


ZEYLMANS VAN EMMICHOVEN (C.P.A.) and Ter BRUGGEN (G.) 
(1935). Voorloopige mededeeling over het Tertiair ten W van het 
Merengebied in de Westerafldeeling van Borneo. De Ing. Ned. 
Indié, t. 4, p. 99. 


Claystones, which mostly have a conchoidal fracture, and 
arkose sandstones which frequently contain coalified leaf remains. 
Subordinate seams of shaly coal. Highest Kantoe Beds are marked 
by interbedded layers of a distinctive purple-red, grey-green 
flecked, dense claystone. Succeeded gradually and conformably 
by the Plateau Sandstone formation (q.v.). Considered Eocene 
from correlation, based on molluscan fauna, with the Eocene- 
alpha of Pengaron in Southeast Borneo. 

Doubt has been cast on the Eocene age of the Kantoe Beds. 
W.E. Crews, Chief Palaeontologist of Sarawak Oilfields Limited 
considered that microfauna in 24 samples of shale from the Kantoe 
Beds indicated an Oligocene to Miocene age. 

Type locality : Sungai Kantoe, Indonesian Borneo. Long. 
111° 55’ E, lat. 0°55’ N. 

Geographical distribution : The Kantoe Beds occupy most of 
Sarawak South of the Batang Lupar, outcropping in the Undup, 
Kumpang and San rivers, and extend East into the Lake District 
(Merengebied) of Indonesian Borneo. 

Fossils : Gastropods — indeterminate Melania-like and Ceri- 
thium-like forms. A Capulid or Amalthid. 

Lamellibranchs — Cyrena (Batissa) borneensis Bottger, Cy- 
rena (Corbicula) pengaronensis Bóttger, Mytilidae (gen. nov. ?). 

Foraminifera (determined by W. E. Crews) : Ammodiscus sp., 
Ammobaculites sp., Anomalina sp., Cyclammina sp., Haplophrag- 
moides sp., Quinquiloculina sp., Sigmoilina sp., Trachammoina sp., 
Verneuilina sp. 


References : ZEYLMANS VAN EMMICHOVEN (C.P.A.) (1939), 
pp. 115-116; Hare (N.S.) (1954b), pp. 49-50; (1955b). 
(N.S. Harre). 


KAPILIT BEDS (Formation, Sandstone) ........... Tertiary 


REINHARD (M.) (1924). Contribution to the physiography and 
geology of the Southeast coast of North Borneo. Geogr. J., vol. 63. 


A Tertiary sandstone complex resting on a thick argillaceous 
formation, the Kalabakang Shales, with intervening Lower Tran- 
sition Beds, in Southeast North Borneo. It is overlain by Upper 
Transition Beds and those again by the Tambalunan Shales. 

E. Wenk (Report on a rapid geological reconnaissance of 
southeastern British North Borneo: confidential report of Sa- 
rawak Oilfields Limited, 1938) grouped the beds from the Lower 
Transition Beds to the Tambulunan Shales as the Kapilit For- 
mation. 
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P. CoLLENETTE (1954, p. 9) dispensed with the terms Kapilit 
Sandstone and Formation in favour of terms indicating the age 
of the beds (Aquitanian). There is therefore now no accepted 
definition. 

The type locality was Kapilit Moutain, 117° 20’ E, 4°22’ N. 

Geographical distribution : Type locality only. 

Fossils : Pelecypoda occur, but generally poorly preserved 
and have not been identified. 


References : REINHARD (M.) and WENK (E.) (1951), p. 10. 
(F. H. Frrcx and P. CoLLENETTE). 


KULAPIS FORMATION .......................... Teriiary 


Author uncertain : probably first used in published work by 
M. REINHARD and E. Wenk (1951, Geology of the Colony of North 
Borneo. Brit. Borneo Geol. Surv. Bull., t. 1, p. 16 and table 1), 
though probably originated in confidential oil company reports. 


Described by REINHARD and WENK as of Eocene (Tertiary 
a-b) age and including red and green shales and chocolate-brown 
sandstones (1951, p. 16). 

Of Eocene age, overlain by the Aquitanian Sugut beds in the 
Labuk Bay and Lower Kinabatangan areas of North Borneo. 
Unconformably overlies the Chert-Spilite Formation and asso- 
ciated mid-Eocene intrusive rocks in the Segama and Darvel Bay 
area (Frrcn, 1955). 

Type locality is Kulapis River, Labuk Bay, North Borneo, 
117° 37’ E, 5°50’ N. 

Geographical distribution : Labuk Bay, Lower Kinabatangan, 
and Segama and Darvel Bay areas of North Borneo. The Forma- 
tion in the Labuk Bay area is described by REINHARD and WENK 
(1951, table 1) as composed mainly of chocolate-brown to violet, 
fine-grained gritty, massive sandstones and dark-grey, quartzitic, 
well-jointed sandstones with pillow-structure, intercalated with 
hard, red-brown non-calcareous clays and shales, and with asso- 
ciated salt-seeps and mud-volcanoes. The corresponding rocks in 
the Lower Kinabatagan area are grey, chocolate, red-brown 
gritty sandstones with interbedded layers of hard, red-brown or 
green, rarely marly and never sandy shales and clays, and with 
associated salt-seeps and mud volcanoes. The Kulapis Formation 
in the Segama and Darvel Bay area is described by F.H. Frrcx 
(1955) as composed of sandstone and chert, with less common 
graywacke, conglomerate, siltstone, and shale, with associated 
salt springs; he also included conglomeratic and in places oólitic 
limestone forming the Madai and Baturong hills in the same area; 
he considers the lithology of the formation to indicate deposition 
in shallow, evaporating, inland, salt-water basins, remnants of 
the geosynclinal sea of the late Cretaceous to early Eocene. 

Fossils : The Kulapis Formation is non-fossiliferous. 


Reference : Frrcu (F.H.) (1955). (F.H. Fıren). 
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L 
LIANG FORMATION ................... Tertiary (Pliocene) 
See: TUTONG GROUP. 
LONG KOBMA TION... N En ae Tertiary 


See: PILA COAL FORMATION. 


BSHUAP FORMATION Lisa dessus Tertiary 


Author uncertain : probably first used in published work by 
REINHARD (M.) and WENK (E.) (1951) (Geology of the Colony of 
North Borneo. Brit. Borneo Geol. Surv. Bull, n9 1, p. 18 and 
table 1), but probably originated in confidential oil company 
reports. 


Described by REINHARD and WENK (1951, table 1), as soft, 
medium- to coarse-grained limonitic sands and sandstones, with 
transitions into conglomerates, and foraminiferal sandy-marly 
clays with limestone lenses; also carbonaceous clays. 

Probably Pliocene (Tertiary Tg-h), equivalent to the Santul 
and marine Telassau Formation of Tarakan (REINHARD and WENK, 
1951, p. 18). Underlain by the Miocene Sebahat Formation and 
overlain by the Plio-Pleistocene Ganduman Formation. 

Type locality is Maruap River, Dent Peninsula, North Borneo, 
118° 55’ E, 5°15’ N. 

Geographical distribution : Recognised only in the type loca- 
lity. 
Fossils : Unknown. (F.H. Frrcg). 


MENSULI LIMESTONES ............. ma Tertiary 
See: TAPADONG FORMATION. 


MENSIAN FORMATION …..… oo oom... Tertiary 


Author uncertain : probably first used in published work by 
REINHARD (M.) and Wenk (E.) (1951) (Geology of the Colony of 
North Borneo. Brit. Borneo Geol. Surv. Bull, n9 1, table 2), 
though believed to have originated in a confidential oil company 
report by G. NIETHAMMER, 1911. 

1000 m of light grey shale and yellowish soft sandstone with 
plant remains and coal seams; locally overlying Sabong formation; 
oil indications. 

Miocene or Pliocene age. 

Type locality presumably on the Klias Peninsula, North Bor- 
neo; exact position unknown. 

Geographical distribution : Type locality only. 

Fossils : Not recorded. (G.E. WILFORD). 
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MESA FORMATION ......... Upper Tertiary - ? Ouaternary 


Roz (F.W. (1954). An outline of the Geology of British 
Borneo. Brit. Borneo Geol. Surv. Ann. Rept., p. 19. 


Thin horizontaly bedded deposits resting unconformably on 
the steeply dipping rocks of the Rajang Formation. Believed to 
be composed of volcanic rocks. 

Name no longer used, being replaced by « Usun Apau Volcanic 
Series ». 

Type locality : Rajang-Basin, watershed, eastern Sarawak 

Between lat. 2945 N and 3°15’ N and long 114'15! E and 


1149 45/ E. 
(H. J.C. Kırk). 
MIRI FORMATION .............. Tertiary (Upper Miocene) 
See: BELAIT GROUP. 
N 
NYALAU FORMATION? .:..5353X« MEN RAR Tertiary 


Originated in unpublished reports of Sarawak Oilfields Li- 
mited; probably first used in published work by Kırk (HJ.C.) 
(1954a). The geology of the Upper Rajang and joining areas, 
eastern Sarawak. Brit. Borneo Geol. Surv. Ann. Rept. 


A predominantly argillaceous formation of the Setap Group, 
composed of shales, sandy shales and beds of very argillaceous 
sandstone, with marls which grade into impure limestone. The 
age is Lower Miocene. 

Type locality is the Nyalau River 113° 25’ E, 3°38’ N. 

Geographical distribution : The Nyalau formation occurs 
inland from along the coast of Sarawak from the Niah River to 
the Tatau, and is also known from the upper Tinjar. 

Fossils : Molluscs occur in the limestones, but have not been 
identified. 

Foraminifera include Amphistegina sp., Asterigerina sp., Cibi- 
cides sp., Globigerina spp. Miogypsina sp. Nephrolepidina sp., 
Operculina sp., and Operculinella sp. 

(N.S. Harre). 


PILA COAL FORMATION ....................... Teriiary 


Kırk (H. J. C.) (1954a). The geology of the Upper Rajang and 
ne eastern Sarawak. Brit. Borneo Geol. Surv. Ann. 
ept., p. 65. 


Originally described as consisting of conglomerate with sand- 
stone layers at the base overlain by massive friable sandstone 
interbedded with shale, mudstone and coal seams. 
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The sediments of the Pila Coal formation (Kırk, 1954a) are 
referred to as the Long Formation in confidential reports of 
Sarawak Oilfields Company Limited. 

Provisionally referred to the Setap Group but it is possibly 
younger. 

Type locality is Bukit, long. 112059 E, 2°18’ N. 

Geographical distribution : The Formation extends as an 
elongated outcrop from the River Pila, 113213” E, 2020” N to the 
headwaters of the River Mukah, 113° 45’ E, 2°17’ N. 

Fossils : The formation contains very sparse Foraminifera. 
Plant remains are plentiful. 

(H. J.C. Kirk). 


PEATEAUSSEDIES OO NN wast. ni Tertiary 


Hare (N.S.) (1954b). Progress report on work in the Lupar 
valley with a review of the Danau formation in that area. Brit. 
Borneo Geol. Surv. Ann. Rept. 


Clastic sedimentary rocks of continental, estuarine and neritic 
origin, predominantly sandstone and claystone, with conglome- 
rate, shale, and coal seams, includes the sediments South of the 
Lupar in Sarawak (the Kantoe Beds, q.v.) and the Tertiary sedi- 
ments of the Klingkang Range and the First Division of Sarawak 
(the Plateau sandstone formation and Silantek Beds). The Series 
also includes the Tertiary in adjacent parts of the western Divi- 
sion of Kalimantan (Indonesian Borneo), namely the Melawi 
Group, Silat shales, and Ketoenggau Beds. The Series is Tertiary, 
and is unconformable on Cretaceous, Jurassic, Triassic or older 
rocks; the exact age is not known with certainty; the older beds 
are at least as old as Oligocene (Tc-d) and probably Upper Eocene 
in places, and the younger beds range into the Miocene. 

As the term was suggested to include various minor forma- 
tions, there is no type locality. 

Geographical distribution : The Series occurs in Sarawak 
South and West of the Batang Lupar, and in adjacent parts of 
Indonesian Borneo. 

Fossils are detailed under the formations which comprise the 


Series. 
(N.S. Hate). 


RAJANG GROUP ............ Upper Cretaceous and Eocene 


Originated in confidential reports of Sarawak Oilfields Li- 
mited. 

The Group has not been systematically described; see below, 
which is based on an unpublished report by W. V. MILROY of 
Sarawak Oilfields Limited. 

The Rajang Group comprises a great thickness of intensely 
folded geosynclinal sediments in central and East Sarawak, 


266 
(Rajang, continued) 


formerly referred to as Rajang formation, phyllite formation, old 
slates and Embaloeh Complex. The rock types are hard shale, 
phyllite, graywacke sandstone, and, in the Eocene Series, rare 
conglomerate, the last commonly containing large Foraminifera. 
The Group is now divided as follows : 
? Bawang formation ? 
(Position uncertain) Upper Eocene 
Belaga Series Stage IV 
Stage III Middle Eocene to Upper Eocene 
Stage II Palaeocene and Lower Eocene 
Stage I Upper Cretaceous. 

The classification is under review. The writer proposes to 
include the Danau formation as the marginal facies of Stage I 
(see Harre, 1955b). 

The North Borneo eguivalents of the Rajang Group are the 
Kalabakang and Sembakong formations (q.v.). 

The type localities are given under the formation names. 

Geographical distribution : The Rajang Group occupies most 
of the Rajang valley of central Sarawak, extending South into the 
Saribas and Lupar valleys, and Northeast into the Baram and 
Trusan headwaters. The younger formations occur towards the 
North. 

Fossils : Macrofossils are extremely rare in the Rajang Group. 
Foraminifera are listed under the formation names. 


References : TER BRUGGEN (1935) gives a description and refe- 
rences to early work; see also ZEYLMANS VAN EMMICHOVEN and 
Usacus (1936a and b); Ter BRUGGEN (1932), (1935); ZEYLMANS VAN 
EMMICHOVEN (1939, pp. 122-134); Ror (1954); Harre (1955a and b). 


(N.S. Harre). 


SABONG FORMATION .................. 04 Tertiary 


Author uncertain : probably first used in published work by 
REINHARD (M.) and Werk (E.) (1951) (Geology of the Colony of 
North Borneo. Brit. Borneo Geol. Surv. Bull., t. 1, table II), 


though believed originated in confidential oil compan reports b 
G. NIETHAMMER in 1911. se 1 


Marine shallow-water to reef facies; upper part formed by 
clays, marls, sandstone, and limestones containing corals, mol- 
lusca, and abundant N ephrolepidina, seldom Miogypsina Lower 
part consists of hard greenish-grey poorly bedded shale with 
intercalated beds and lenses of very hard fine-grained quartz 
sandstone, containing limonitic concretions and plant remains; 
sandy limestone with Eulepidina and Heterostegima occurs. Oil 
seeps and mud volcanoes exist. 

Aquitanian (Tertiary e,-,) age; overlain unconformably by 
Batu Punggul formation. 
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The type locality is in the vicinity of the river Sabong in the 
Klias Peninsula, North Borneo, 115° 29’ E, 5230 N. 
Geographical distribution : Restricted to the Klias Peninsula. 


(P. COLLENETTE). 


SEBAHAT FORMATION 1.2.4... cs en Tertiary 


Author uncertain : probably first used in published work by 
REINHARD (M.) and Wenk (E.) (1951). Geology of the Colony of 
North Borneo. Brit. Borneo Geol. Surv. Bull, t. 1, p. 34 and 
table 1) though probably originated in confidential Shell Oil 
Company of N Borneo reports. 


Shown by REINHARD and WENK (1951, table 1) as tuffitic and 
sandy, rarely marly, clays with Foraminifera, Gastropoda and 
scattered plant-remains; gas indication; alternations of grey sand- 
stones and clays or shales; few conglomeratic sandstones; 3-metre 
basal conglomerate with coral and shell fragments on Tungku 
River. 

The basal conglomerate on the Tungku River has a Tertiary f 
(Miocene) microfauna (REINHARD and WENK, 1951, p. 34). The 
formation is underlain by Tertiary el-4 (Aquitanian), Tungku 
Formation and overlain by the Maruap Formation. 

Type locality is Sebahat River, Dent Peninsula, North Bor- 
neo, 119° 5’ E, 5°5 N. 

Geographical distribution : Recognised in the type locality 
only, but correlated palaeontologically with the Bongaya Forma- 
tion elsewhere in North Borneo. 

Fossils : The Foraminifera found in rocks of this age in North 
Borneo are listed under « Bongaya Formation ». 

(F.H. FITCH). 


SEBANGAN HORNSTONE FORMATION ... Carbo-Permian ? 


Hare (N.S.) (1954a). The geology and mineral resources of 
the Strap and Sadong valleys, West Sarawak, including the Kling- 
kang Range coal. Brit. Borneo Geol. Surv. Mem., n° 1. 

Silicified volcanic rocks in West Sarawak. Chert-like, typi- 
cally light greenish-grey, rarely white, hornstone. 

Believed to be probably Carbo-Permian on lithological 
grounds. No fossil evidence. The rocks are adjacent to granite 
which has metamorphosed them. Recent age determinations (as 
yet unpublished) on zircons from the granite show that it is 
either late Carboniferous or early Permian; this indicates a pre- 
Permian age fort he Sebangan hornstone formation. 

Type locality : hills Southeast of Sebangan 1°30’ N, 110° 50° E. 

Geographical distribution : Confined to type locality. 

Fossils : No fossils known. (N.S. Harre). 


SEJINGKAT FORMATION ............... ? Carbo-Permian 


WILFORD (G.E.) (1955). The geology and mineral resources 
of the Kuching-undu area, West Sarawak including the Bau 
mining district. Brit. Borneo Geol. Surv. Mem., t. 3, pp. 36-37. 
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Phyllite, phyllitic shale, massive chert and feldspathic grit 
near the mouth of the Sarawak River, at Kuching, and to the 
southwest of Lundu, west Sarawak. 

Type locality : Gunong Sejingkat, long. 110° 18’, lat. 1° 36 N. 

Geographical distribution : About 100 square miles near the 
coast of West Sarawak. (G.E. WILFORD). 


SEMBAKONG FORMATION .................... Uncertain 


Munniks de Jonen (W.D.) (1913). Aantekeningen over de 
Tindoeng'sche Landen. Jaarb. Mijnw. Ned. Ind., t. 42. 


A slate and quartzite formation in Indonesian Borneo on the 
Sembakong River West of Tawau, North Borneo, with chert and 
radiolarite in the upper part. 

Stratigraphical position uncertain, but may be late Creta- 
ceous or Eocene. 

Type locality : Sambakong River, Indonesian Borneo, 116° 30’ 
E, 400 N. 

Geographical distribution : The formation is said by 
M. REINHARD and E. WENK (1951, p. 97) to extend into the Pen- 
siangan area of North Borneo where it has been called the « Slate 
Formation ». 

Fossils : Unfossiliferous, so far as is known. 


References : REINHARD (M.) and Wenk (E.) (1951), p. 97. 
(F.H. FrrcH). 


SERABANG FORMATION ................ ? Carbo-Permian 


WILFORD (G.E.) (1955). The geology and mineral resources 
of the Kuching-Lundu area, West Sarawak including the Bau 
mining district. Brit. Borneo Geol. Surv., Mem., t. 3, pp. 37-38. 

Phyllite, quartzite, bedded radiolarian chert and conglomerate. 

Type locality : Tanjong Serabang, long. 109» 40’ E, lat. 2° N. 

Geographical distribution : Between Lundu and Tanjong 
Datu, coastal area of West Sarawak. (G. E. WILFORD). 


SERIA FORMATION .................. Tertiary (Pliocene) 
See: TUTONG GROUP. 


SELAP GROUP UO 17224 19 sup Teriiary 


x sale in unpublished reports of Sarawak Oilfields Li- 
mited. 


The Setap Group comprises the following formations which 
are, in part, facies : 

Sibuti formation, Tangap formation, Nyalau formation, Tubau 
formation, Batu Bora Series. 

The age is Miocene. 


Type area is from Bulak Setap (113° 57’ E, 4° 8 N) to Bintulu 
(113° 2’ E, 3911’ N). 
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Geographical distribution : Apart from its type area, the Setap 
Group is known in Sarawak from the Tinjar River, the upper 
Bintulu river, the Baram river, and South of Marudi. 

Fossils : The following assemblage of Foraminifera is charac- 
teristic for the Setap Group: Bathysiphon spp., Bigenerina spp., 
Ceratobulimina spp., Cibicides spp., Gyroidina spp., Nodosaria spp., 
Nonion spp., Rotalia spp., Tritaxilina spp., Trochammina spp., 
Gaudryina spp., Haplophragmoides spp. 

Larger Foraminifera : Lepidocyclina spp., Miogypsina spp., 
Miopygsinoides spp., Flosculinella reicheli Mohler, Spiroclypeus 
spp. 
See further lists under the various formation names. 
Reference : Kirk (H.J.C.) (1954a). 

(N.S. Harre). 


BDIBUTTEORMATION roet Dui Pure SE Tertiary 


Originated in unpublished reports of Sarawak Oilfields Li- 
mited. 


An argillaceous formation of the Setap Group (Miocene) 
divided into Lower Middle and Upper Sibuti formations, with 
a maximum total thickness estimated at 11300 feet. Type locality 
is the Sibuti River 113050 E, 4°00’ N. 

Geographical distribution : The Sibuti formation extends 
Southwest from the Sibuti river to the Niah, and East to the 
Baram. 

Fossils : The Sibuti formation is characterised by the follo- 
wing assemblage of microforaminifera : Rotalia sp., Textularia 


spp., Nodosaria spp. (N.S. Harre) 


SILANTEE BEDS ee O. N. ee Tertiary 


Hate (N. S.) (1952). The coal deposits and geology of part 
of the Klinghang Range, West Sarawak, with a detailed account 
of the Silantek and Abok seams Kuching, p. 8. 


An argillaceous formation underlying the Plateau Sandstone 
in the Klingkang Range of West Sarawak. Comprises the Upper 
Silantek Beds- mottled red and yellow silty clay, and some sand- 
stone; the Middle Silantek Beds of grey claystone and shale with 
coal seams; and the Lower Silantek Beds- mottled red and grey 
and light blue-grey silty clay, and graywacke siltstone. The whole 
is about 3 500 feet thick. Has been correlated with Melawi Group 
of Indonesian Borneo, and with the upper part of the Kantoe 
Beds. 

Hare (1954a) included the basal Tertiary sandstones and 
conglomerates in the Lower Silantek Beds. 

The formation was considered to be probably Eocene on the 
basis of correlation with the Melawi Group, but microforami- 
nifera in the Kantoe Beds indicate a post-Eocene age. 

Type locality : Klingkang Range at Silantek, long. 11105” E, 
lat. 1°3 N. 
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i istributi : iles in a 
Geographical distribution : Occur for about 25 m 
narrow ‘East-West belt along the scarp of the West part of the 
Klingkang Range. 
Fossils : Cyrena (Batissa) subtrigonalis Krause, Thiara (Me- 
lania) sp. nov., Ostrea sp. 


References : Harre (N.S.) (1954a and b). (N.S. Hare). 


SKALAP- DULIT SYNTAXIAL SERIES .......... Tertiary 


Warrrze (G.) (1954). Photogeological reconnaissance in the 
Ulu Rajang Basin. Brit. Borneo Geol. Surv. Ann. Rept., p. 62. 


Folded and faulted sandstone - shale alternations; apparent 
bers dominantly arenaceous. 
Ni ls locality : Skalap-Dulit moutains, between lat. 3°25 N 
and long. 113° 50’ and 114° 25 E. (H.J.C. Kırk). 


SLATE FORMATION (of North Borneo)............... It 
Beke mio i ena nb JEE Cretaceous to Tertiary? 


The term «Old Slate Formation» (Oude Leiformatie) was 
originally used by mining engineers in West Borneo and Sumatra 
in the late nineteenth century [Bruccen (G. Ter) (1935), 
p. 44]. The first application of the term to North Borneo appears 
to have been by L.M.R. RurrEN (1927, p. 274). The term was 
modified to «Slate Formation» by REINHARD and WENK (1951, 
pp. 97-98). 


The following appears to be the first description of the Slate 
Formation as applied to North Borneo: ex... Horz found … in the 
highest mountainous district of Borneo, round Kinabalu and 
farther South, a complex of shiny slates inter-penetrated by 
veinlets of quartz; this complex is said to be very similar in 
habit to the deposits in West and central Borneo > (translation 
from RUTTEN (1927, p. 274). The slate deposits of the area from 
Embaloeh to Bukit Tjondong in West central Borneo were des- 
cribed by G. A. F. (MoLENGRAAFF (1900, p. 435) as follows: « Under 
the name of — old slate formation — I mean to group a system 
of deposits which... belongs to the oldest sedimentary formation 
of Borneo, and which is characterized by a frequent appearance 
of an easily recognized silky phyllitic clay-slate. The beds of this 
clayslate alternate with sandstone, graywacke-slate and quart- 
zite.. In the petrographical sense these clay-slates correspond 
to the old slate formation of the mining engineers in the coastal 
regions of West Borneo and Sumatra. » 

The Slate Formation has never been clearly defined, and it 
appears probable that lithological correlation has led to the 
grouping of rocks of a variety of ages. The latest description of 
the Slate Formation as applied to North Borneo is as follows: 
« Both Horz and NIETHAMMER distinguished a — slate formation — 
when mapping the region of Mount Kinabalu and the area to 
the South of it. They described it as being invariably a strongly 
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folded complex of clay-slates, mostly indurated, more rarely soft, 
and sometimes in the form of roofing slates. Beds of graywacke 
and guartzite of varying thickness occur very freguently. The 
dark clay-slates are almost invariably intersected by a network 
of white guartz veins. Ophiolites seem to occur very rarely... > 
(REINHARD and WENK, 1951, p. 97). The main exposure of these 
rocks forms a North-South strip from Mount Kinabalu to the 
headwaters of the Sembakong River and thence across the 
Indonesian border; between Gunong Trusmadi and Pensiangan, 
however, the formation is covered by younger rocks. Recent work 
North of Trusmadi has indicated that these rocks will probably 
prove to be mainly of Palaeogene age. P. CoLLENETTE (1954, 
pp. 115-116) considers that the rocks shown by REINHARD and 
WENK South of Ranau as Slate Formation are probably Eocene 
sediments which have been affected by weak regional meta- 
morphism. F.H. FırcH (1954, pp. 104-105) has suggested that 
deposition in the Tampias-Nobutan area in the Labuk headwaters 
may have been continuous from late Cretaceous to late Eocene, 
and that the older parts of the resultant formation were regionally 
metamorphosed after burial by the younger parts. G. WHITTLE 
(Unpublished report for Brit. Borneo Geol. Surv. : Geological 
notes on a visit to the Ranau and Mount Kinabalu areas, North 
Borneo, 1954) considers the rocks west of Mount Kinabalu ... to be 
lithologically and structurally similar to Palaeogene rocks in the 
Rajang basin of Sarawak. It is expected that further work will 
enable the rocks formerly grouped as the Slate Formation to be 
renamed according to their age; the vague term «Slate For- 
mation» will then be finally discarded. 

Fossils : No fossils have been found in the rocks referred to 
the Slate Formation in North Borneo. 


(F.H. Frrcr). 
SUBISSLIMESTONE: een ooren cote gam dura aces Tertiary 
See: TANGAP LIMESTONE. 
SUGUITOHMATION 2.00.50.) seus enne td Tertiary 


Author uncertain : probably first used in published work by 
REINHARD (M.) and Wenk (E.) (1951). (Geology of the Colony of 
North Borneo. Brit. Borneo Geol. Surv. Bull, t. 1, p. 17 and 
table I), though probably first originated in confidential oil com- 
pany reports. 


Marine littoral facies; hard unbedded and well-jointed dark 
grey massive fine-grained gritty sandstone with big globular con- 
cretions and honeycomb structure; assemblage of laminated coaly 
sandstone; light blue hard sandstone, and brown limonitic sand- 
stone alternating with blue clay and sandy clay; tuff breccia, thick 
massive, locally conglomeratic, sandstone at the base near San- 
dakan-Berhala. 

Aquitanian (Tertiary e,4) Underlain unconformably by 
Kulapis formation. 


212 
(Sugut, continued) 


The type locality is the Sugut River, North Borneo 117? 20 E, 
6°15’ N. 

Geographical distribution: Vicinity of Labuk Bay, North 
Borneo. 

Fossils : See Tungku formation. (P. CoLLENETTE). 


SUSUFSANDSTONE reen NEA ANS Tertiary 


REINHARD (M.) (1924). Contributions to the physiography and 
geology of the southeast coast of North Borneo. Geogr. Jour., 
vol. 63. 


A sandstone formation conformably overlying the Tambalunan 
shale. 

P. CoLLENETTE (1954, p. 9) dispensed with the term Susui 
formation as fossil evidence showing the age of the beds to be 
Miocene was obtained. 

The type locality was the Susui River 117° E, 4° 22’ N. 

Geographical distribution : Type locality only. 

Fossils : Not recorded. 

(G. E. WILFORD). 


TABANAK BEDSY Mint. 07990095 RR na Tertiary 


Author uncertain : probably first used in published work by 
REINHARD (M.) and WENK (E.) (1951). (Geology of the Colony of 
North Borneo. Brit. Borneo Geol. Surv. Bull., t. 1, p. 34 and 
Table I), but probably originated in confidential oil company 
reports. 

Described by REINHARD and WENK (1951, table I), as very 
coarse, non-calcareous conglomerate with predominantly volcanic 
components; andesite dykes and tuffs; thin intercalations of shale 
and sandstone, large fragments of silicified wood and coal; grey 
clays and foraminiferal marls alternating with light-grey sand- 
stones and shales; sandy limestones; basal conglomerate. 

REINHARD and WENK (1951, p. 34, footnote) state that the 
Tabanak beds of the Segama area and the Tungku beds found in 
Dent Peninsula are definitely of the same age (Tertiary e in 
Tungku area). It is, however, not clear which stages of the Ter- 
tiary e they represent. They postulated that the unconformity 
observed in the Tungku area at the base of the andesitic agglo- 
merate and conglomerate series corresponds with the bottom of 
Te, and that the unconformity situated as the top of these coarse 
pyroclastic Tungku strata agrees with the boundary between 
Te, and Tes. Further it was assumed that in the Segama area 
the Mensuli limestones and overlying tuff beds, both lying upon 
the surface of unconformity between Te, and Te;, are of a younger 
age than the Tabanak-Tungku beds, and inference not proven by 
field observation. It seems possible also that the coarse pyro- 
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clastic series of S. Tabanak-Segama and S. Tungku represent only 
the uppermost layers of the Te, and overlie the important uncon- 
formity below Te, and Tes. In this case, the unconformity observed 
at the top of the Tungku layers would have to be placed between 
Te; and Tf. Foraminifera from samples of limestone collected 
from the base of a lithologically similar formation on the Subahan 
River, Darvel Bay, by F.H. FrrcH (1955) were dated by W.E. 
Crews, Chief Palaeontologist of the Shell Company of North 
Borneo Limited as probably Tertiary e,-,, but the exact stratigra- 
phical position of the top of the Tabanak beds is still uncertain. 
REINHARD and WERK show the Tabanak beds (1951, table I) as 
unconformably underlain by the Darvel Bay beds of Eocene age, 
and overlain by the Tapadong Formation of Miocene (Tertiary 
es-f) age. 

The type locality is the Tabanak River near Lahad Datu, 
North Borneo, 118° 20’ E, 525” N. 

Geographical distribution : Type locality only, though corre- 
lated with the Tungku beds of Dent Peninsula, North Borneo. 

Fossils: Lithologically similar beds in the Subahan valley, 
Darvel Bay area, have yielded : Operculina sp., Spiroclypeus sp., 
Lepidocyclina spp. Miogypsinoides ubaghsi Tan, and reworked 
reticulate Camerina sp. (See also under Tungku Formation). 


Reference : Fırca (F. H.) (1955). 
(F.H. FrrcH). 


TAMBALUNAN SHALES LT. Lies... code es edn Tertiary 


REINHARD (M.) (1924). Contribution to the physiography and 
geology of the Southeast coast of North Borneo. Geogr. J., vol. 63. 

A shale formation lying between the Susui and Kapilit sand- 
stones. 

E. WENK (1938, Report of a rapid geological reconnaissance of 
southeastern British North Borneo, confidential report for Sa- 
rawak Oilfields Limited) grouped the Tambalunan Shales, the 
Kapilit Sandstone, and transition beds above and below it, as 
the Kapilit Formation. 

The term hes been dropped in favour of a direct indication 
of age (P. CoLLENETTE, 1954). 

The type locality was the Tambalunan River, Southeast North 
Borneo, 117° 5’ E, 4° 20’ N. 

Geographical distribution : Type locality only. 

(F.H. FrrcH). 


TANGAP FORMATION"... cc cw dede ed eee Tertiary 

Originated in unpublished reports of Sarawak Oilfields Li- 
mited. 

A formation of the Setap Group (Miocene) composed of 
Subis limestone overlain by Tangap marls. The Subis limestone 
is rich in corals and miliolids, and is probably a reef. The Tangap 
marls are interbedded with greenish-grey claystone and shale, and 
occasional bands of purer limestone. 


18 Malayan 
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(Tangap formation, continued) 


The type locality for the Subis limestone is Gunong Subis 
113° 46’ E, 3° 48’ N; for the Tangap marls 113° 48’ E, 3° 51’ N. 

Geographical distribution : The Tangap formation extends 
from the Niah river Southwest through the Suai and Nyalau to 
the Similajau, and also occurs in the headwaters of the Kemena 
(Bintulu) River. 

Fossils : The Tangap is characterised by the following assem- 
blage of foraminifera: Bolivinita sp.; Gümbelina sp.; Elphidium 
sp.; Ceratobulimina sp.; Tubulogenerina sp.; Amphicoryne sp. 


(N.S. Hare). 
TANGAP MAHLS csee. ciecen re LA Tertiary 
See: TANGAP FORMATION. 
TAPADONG FORMATION (Mensuli limestones) .... Tertiary 


Author uncertain: Probably first used in published work by 
REINHARD (M.) and WENK (E.) (1951). (Geology of the Colony of 
North Borneo. Brit. Borneo Geol. Surv. Bull, t. 1, p. 34 and 
Table I) though probably originated in confidential oil company 
reports. 


Described by REINHARD and WENK (1951, table I) as coral- 
limestone with Nephrolepidina ferreroi and Alveolinella bontan- 
gensis. 

Of Miocene (Tertiary e,-f) age, underlain by the Tabanak 
Formation of Aquitanian (Tertiary e,-,) age. 

Type locality : is Tapadong Hill, Mensuli, Segama River, 
North Borneo, 118010 E, 527 N. 

Geographical distribution : Recognised only in the type lo- 
cality. 

Fossils : See above, plus Globigerina sp. 

Reference : FırcH (F. H.) (1955). 

(F.H. FrrcH). 


TATAU FORMATION ....... a, NE Tertiary 


The name originated in unpublished report of Sarawak Oil- 
fields Company Limited. 


The formation (Rajang Group) is mainly interbedded sand- 
stone, shale, calcareous shale and mudstone; also some massive 
marl and limestone. Acidic volcanic rocks are also present in the 
Formation. 

The formation is probably Upper Eocene though it may 
rang upwards into the Lower Oligocene. 

The type locality is in the area of the Arip and Pelagau 
tributaries of the Balingian River 112035 E, 2°43’ N. 

Geographical distribution : The Formation outcrops in Cen- 
tral Sarawak in the Arip-Pelagau area of the Balingian river 
basin, and also North of Tatau village 1120 50’ E, 2°52’ N 
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Fossils : A rich microfauna of Foraminifera is present. Cha- 
racteristic are: Ammodiscus sp., Cyclammina sp., Sigmoilina sp. 


Reference : Kirk (H.J.C.) (1954a). 
(H. J. C. Kırk). 


IEHBATCOEORMATION . c.c Carbo-Permian 


Hare (N. S.) (1954a). The geology and mineral resources of 
the Strap and Sadong valleys, West Sarawak, including the 
Klingkang Range coal. Brit. Borneo Geol. Surv. Mem., t. 1, 
pp. 19-21. 


Fusulinid limestone, chert, shale and marl. 

The age is Carboniferous or Permian, or possibly rocks of 
both systems are present. They are the oldest fossiliferous rocks 
found in British Borneo, and are overlain by a basal conglomerate 
of the Upper Triassic. 

The type locality is Terbat, in the Upper Kedup. Lat. 0? 56/ N, 
long. 1100 32' E. 

Geographical distribution : The Terbat formation is known 
only from the type locality where it occurs as a belt about 114 
miles wide, extending over 7 miles in a Northeast-Southwest di- 
rection. 

Fossils : The following fossils have been identified from the 
Terbat formation by R.H. Cummines of Glasgow University (1955): 
Pseudoschwagerina sp.; Plectogyria sp.; Bradyina sp.; Calcisphaera 
sp.; Climacammina sp.; Endothyra sp.; Paraschwagerina sp.; Te- 
trataxis sp.; Cornuspira sp.; Globivalvulina sp.; Cribrostomum sp.; 
Tuberitina sp.; Zellia sp.; Schubertella sp. 


References: KREKELER (F.) (1932, 1933); Wırrornp (G.E.) 
(1955); Cummings (1955), p. 79. 
(N. S. Hare). 


TOGOPIFOBMATION at satan «To Eee near Teriiary 


Author uncertain: probably first used in published work by 
REINHARD (M.) and WENK (E.) (1951). (Geology of the Colony of 
North Borneo. Brit. Borneo Geol. Survey Bull., t. 1, p. 16 and 
Table I), though probably originated in confidential oil company 
reports. 


Described by E. WENK as of Pliocene age and composed of 
sands, sandstones, marls, and reef-limestones. 

The age of this formation is given by REINHARD and WENK 
(1951, p. 16) as Pliocene. L. R. Cox (1948) concluded from its mol- 
lusca that «the Sungai Togopi beds belong either to the Upper 
Miocene or to the Pliocene... but in view of the conflicting evi- 
dence it does not seem desirable to attempt to draw any more 
definite conclusion as to their age». The Togopi Formation is 
underlain by the Ganduman Formation and overlain by Recent 
alluvium. 

The type locality is the Togopi River, 119015” E, 5°15’ N, on 
the tip of Dent Peninsula in eastern North Borneo. 
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(Togopi, continued) 


Geographical distribution: Recognised in the type locality 
only, though similar beds occur on Balambangan and Mangalum 
Islandsoff the Nord and West coast of North Borneo respectively. 

Fossils : The smaller Foraminifera occurring in this and the 
Ganduman Formations are listed under the latter. Many molluscs 
were identified L. R. Coz (1948). 


Reference : Cox (L.R.) (1948). (F.H. Frrcg). 


TUBAU FORMATION ..........:.. ec saneren Tertiary 


Originated in unpublished reports of Sarawak Oilfields Com- 
pany Limited. 

Mainly shales and marls with some limestone. 

A basal member of the Setap Group, underlying the Nyalau 
formation. Lower Miocene. 

Type locality : River Tubau 113°43’ E, 3° N. 

Geographical distribution: The Tubau Formation is found 
in the area of the Tubau and Jelalong tributaries of the Batang 
Kemena, Central Sarawak. 

Fossils : Characterised by : Gaudryina sp.; Haplophragmoides 
sp. 

Reference : Kırk (H. J. C.) (1954a). 

(H. J. C. Kirk). 


TUNGGAL - RANSI CONGLOMERATE ............ Teriiary 


The name originated in confidential reports of the Sarawak 
Oilfields Company Limited. 

The formation is a hard conglomerate about 700 feet thick. 

The age is uncertain but on lithological grounds it is placed 
in the Pliocene possibly equivalent to Belait. 

The type locality is on Bukit Tunggal 112° 40’ E, 2°50’ N and 
on Bukit Ransi 112» 50^ E, 2°58’ N. 

Geographical distribution : The conglomerate is found as iso- 
lated small outcrops between Bukit Tunggal and Bukit Ransi. 

Unfossiliferous. (H. J. C. Kirk). 


TUNGKU FORMATION (Beds, Conglomerate) ...... Tertiary 


Author uncertain : probably first used in published work by 
REINHARD (M.) and WENK (E.) (1951). (Geology of the Colony of 
North Borneo. Brit. Borneo Geol. Surv. Bull, t. 1, p. 16 and 
Table I), though probably first originated in confidential oil 
company reports. 


Described by REINHARD and WENK (1951, table I) as a conglo- 
meratic accumulation of volcanic and metamorphic boulders up 
to 1 cubic-metre in tuffitic cement; block-lava alternating 
with tuff beds; volcanic dykes and domes; brownish and greenish, 
colour-banded, hard shales; conglomeratic sandstones with sili- 
cified wood; grey clays and sandy clays. 
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(See discussion of age of correlated Tabanak beds). Shown by 
REINHARD and WENK (1951, table I) as unconformably overlain by 
Sebahat beds of Tertiary e;-f age. 

Type locality : Tungku River, Dent Peninsula, Nort Borneo, 
118° 50’ E, 5° 5' N. 

Geographical distribution : Type locality only, though corre- 
lated with the Tabanak beds near Lahad Datu, North Borneo. 

Fossils: Many larger Foraminifera listed by REINHARD and 
WENK (1951, pp. 17-8) as occurring in Tertiary e,-,, though not 
specifically referred to the Tungku Formation. 

(E. H. Frrcg). 


TUTONG GROUPE a aaae. RMS IA Ys Tertiary 

SEERIA in unpublished reports of Sarawak Oilfields Li- 
mited. 

The Tutong Group is Pliocene, mainly Upper Pliocene in age. 

It is divided into : 

2. Liang formation; type locality: Sungai Liang 114° 28’ E, 

4049 N; 
1. Seria formation; type locality: Seria oilfield 114° 18’ E, 
4037 N. 

The group is predominantly marine with deltaic interca- 
lations. It consists of alternating clays and sands, some of which 
are oil-bearing in the Seria Field. 

Geographical distribution : The Tutong Group occupies the 
northern part of West Brunei, and extends east to Miri in Sara- 
wak. The equivalent formations in North Borneo are the Togopi, 
Ganduman and Maruap. 

Fossils : Is characterized by the following assemblage of fora- 
minifera : Rotalia spp.; Textularia spp.; Triloculina spp. 


(N.S. Harre). 


U 


USAN APAU VOLCANIC FORMATION (Series) 
Late Tertiary -? Quaternary 

WmurrrLE (G.) (1953). Photogeological reconnaissance in the 
Ulu Rajang Basin. Brit. Borneo Geol. Surv. Ann. Rept., p. 64. 

Mainly horizontal, or very gently dipping, lavas and pyro- 
clastics; predominantly andesitic. 

Type locality: Rajang-Baram watershed, eastern Sarawak. 
Between lat. 2° 45’ N and 3°15’ and long. 114? 15 E and 114° 45’ E. 


(H. J.C. Kırk). 


I8bis Malayan 
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STRATIGRAPHICAL INDEX 


Indeterminated : Crystalline schists; Sembakong formation. 


Carbo-Permian: Sebangan Hornstone formation; Sejingkat for- 
mation; Serabang formation; Terbat formation. 
Upper Jurassic-Cretaceous : Bau series. 


Cretaceous: Danau formation. 
Cretaceous-Tertiary : Chert-spilite association; Slate formation. 
Cretaceous-Eocene : Belaga series; Rajang group. 


Tertiary : Banggi- Balambangan formation; Batu Bora series; Batu 
Punggul formation; Bawang formation; Belait group; Bon- 
gaya formation; Buan group; Bungo Range formation; Darvel 
Bay beds; Engkilili beds; Ganduman formation; Kakus for- 
mation; Kalabakang shales formation; Kalugas formation; 
Kantoelf formation; Kapilit beds formation: Kulapis forma- 
tion; Liang formation, Long formation, Maruap formation; 
Mensian formation; Mensuli limestone Miri formation; Nyalau 
formation; Pila coal formation; Plateau series; Sabong forma- 
tion; Sebahat formation; Seria formation; Setap group; Sibuti 
formation; Silantek beds; Skalap-Dulit syntaxial series; Subis 
limestone; Susui sandstone; Tabanak beds; Tambalunan sha- 
les ; Tangap formation ; Tangap marls ; Tapadong formation ; 
Tatau formation; Togopi formation; Tubau formation; Tung- 
gal-Ransi conglomerate; Tungku formation; Tutong group. 


Late Tertiary-Ouaternary : Hose Mountains volcanic formation; 
Mesa formation; Usun Apau volcanic formation. 


ALPHABETICAL INDEX 
(Cross-references, only in the index, are in italics) 


Balambangan. 
See: Banggi. 
Banggi-Balambangan form. 


Batu Bora Series. 
Batu Punggul formation. 


Bau Series. 
Bawang formation. 
Belaga Series. 
Belait Group. 
Biban formation. 

See: Buan group. 
Bongaya formation (beds). 
Buan Group. 

Bungo Range formation. 


Chert Spilite association (for- 
mation). 

Crystalline Schists (of North 
Borneo). 


Danau formation. 
Darvel Bay beds (formation). 


Embaloeh complex. 
See : Belaga and Rajang. 


Engkilili beds. 
Ganduman formation. 


Hose Mountains Volcanic for- 
mation (Series). 


Kakus formation. 
Kalabakang Shales (formation). 


Kalugas formation. 

Kantoe Beds. 

Kapilit Beds (formation, sand- 
stone). 

Kulapis formation. 


Lambit formation. 
See: Belait. 

Liang formation. 

Long formation. 


Lower transition beds. 
See: Kalabakang shales. 


Maruap formation. 
Memsuli limestones. 
Mensian formation. 
Mesa formation. 
Miri formation. 


Muput formation. 
See: Buang group. 


Nyalau formation. 


Old slate formation. 
See: Slate formation. 


Oude heiformatie. 
See: Slate formation. 


Phyllite formation. 
See: Belaga. 

Pila Coal formation. 

Plateau Series. 


Poelau Melaioe rock. 
See: Danau formation. 
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Rajang Group. 


Sabong formation. 
Santul. 

See: Maruap. 
Sebahat formation. 


Sebangan Hornstone formation. 


Sejingkat formation. 

Sembakong formation. 

Serabang formation. 

Seria formation. 

Setap Group. 

Sibuti formation. 

Silantek Beds. 

Skalap-Dulit Syntaxial Series. 

Slate formation (of North Bor- 
neo). 

Subis limestone. 

Sugut formation. 

Sungai Tiagau — Kalabakang. 

Susui formation. 

Susui sandstone. 


See : Bongaya formation and Ka- 


labakang shales. 


Tabanak Beds. 

Tambalunan Shales. 

Tangap formation. 

Tangap marls. 

Tapadong formation. 

Tatau formation. 

Telassau. 
See: Maruap. 

Terbat formation. 

Togopi formation. 

Tubau formation. 

Tunggal-Ransi conglomerate. 

Tungku formation (Beds, Con- 
glomerate). 

Tutong Group. 


Upper Eocene beds. 
See: Kalabakang. 


Upper transition beds. 
See: Kalabakang shales. 


Usun Apau Volcanic formation 
(Series). 


Fascicule 7 C 


Malaisie - Malaya 


PAR 
J.B. Alexander 
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A 


AMPHIBOLE SCHIST SERIES .......... Carboniferous (?) 
(Malaya). 


RICHARDSON (J. A.) (1939) Geol. Surv. Mal. Mem. No. 3, 
Pahang, Raub, pp. 14-17) applied this name to a group of am- 
phibole schists found in the Main Range foothills west of Batu 
Talam, in the Raub area, State of Pahang. Earlier these schists 
had been included with serpentine in a group of basic rocks 
[RICHARDSON (J. A.), 1937, pp. 31-33]. Regarding the origin of 
these schists RICHARDSON revived the theory first held by E.S. 
WILLBOURN (1933, p. 7) that the represent metamorphosed dole- 
rites but later, as did WILLBOURN (1934, p. 8), RICHARDSON consi- 
dered that some members of the series had been derived from 
calcareous rocks which had undergone both thermal alteration 
and dynamic metamorphism. The absence of correlatable calca- 
reous sediments in the areas surveyed by F.W. Roe (1950, pp. 
30-31) and by J.B. ALEXANDER, 1954 (not yet published Geol. 
Surv. Mal. Mem. No. 8, Pahang, Bentong) lead them to believe 
that the amphibole schists observed in these areas were of 
igneous origin. 

See also : OLDER ARENACEOUS SERIES, Malaya. 

See: RICHARDSON (J. A.) (1947), pp. 241-249. 

(J. B. ALEXANDER). 


ARENACEOUS FORMATION ............ Carboniferous (?) 
(Malaya). 


RICHARDSON (J. A.) (1937) Contrib. Geol. Surv. F.M.S. Ann. 
Rep., 1937, p. 31: also 1939, Geol. Surv. Mal. Mem., No. 3, Pahang, 
Raub, pp. 19-25) applied this name to all arenaceous rocks 
exposed in the Raub area, State of Pahang. These rocks, com- 
prising quartzite and phyllite, together with conglomerate and 
also the Chert Series (g.v.), were recorded as Triassic only on 
account of their lithological similarity to rocks of this age 
developed elsewhere in Malaya. 


RICHARDSON (J. A.), SERVICE (H.) and ALEXANDER (J. B.) (1940, 
p. 14) working independently concluded on structural evidence 
that the arenaceous rocks forming the foothills flanking the 
eastern margin of the Main Range granite are older than calca- 
reous rocks of Carboniferous age found immediately to the east 
of them (also RICHARDSON (J. A.), 1946, pp. 217-229). 

RICHARDSON (J. A.) (1950, pp. 12-17, 36-38) used the name 
Foothills Formation (q.v.) and later substituted the name 
Arenaceous Series (q.v.) for the prominently arenaceous rocks 
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(Arenaceous formation, continued) 


of doubtful age flanking the eastern margin of the Main Range 
granite. 

ALEXANDER (J.B.) (1954) (not yet published Geol. Surv. Mal. 
Mem., No. 8, Pahang, Bentong) on evidence of structure and 
heavy mineral residues adopted the name Older Arenaceous 
Series (g.v.) for the prominently arenaceous foothills rocks of 
doubtful age in order to distinguish them clearly from the 
Younger Arenaceous Series (q.v.) of lithologically similar Trias- 
sic sediments. 

See also : OLDER ARENACEOUS SERIES, Malaya. 

(J.B. ALEXANDER). 


ARENACEOUS SERIES .................. Carboniferous (?) 

(Malaya). 

RICHARDSON (J.A.) (1950) (Geol. Surv. Mal. Mem., No. 4, 
Pahang, Chegar Perah & Merapoh, pp. 36-38) substituted this 
name for the series of rocks formerly known as the Arenaceous 
Formation (q. v.). 


ALEXANDER (J.B.) (1950) (not yet published Geol. Surv. Mal. 
Mem., No. 8, Pahang, Bentong) used the name Older Arenaceous 
Series (q. v.) in order to distinguish this series of rocks clearly 
from the Younger Arenaceous Series of lithologically similar 
Triassic sediments. 

See also : OLDER ARENACEOUS SERIES, Malaya. 

(J.B. ALEXANDER). 


ARGILLACEOUS SERIES .... Carboniferous and ? Permian 

(Malaya). 

ALEXANDER (F.E.S.) (1950) (Report on the availability of 
granite on Singapore and the surrounding islands, pp. 11-13, 22) 
used this name to denote the rock series comprising mainly shale 
and sandy shale, together with sandstone, tuff, and lava asso- 
ciated with chert, which occurs stratigraphically beneath the 
Arenaceous Series (Younger = Triassic ?) on the island of Singa- 
pore. These rocks are considered to be Carboniferous and? 
Permian in age corresponding to the Calcareous Series (q.v.) of 
mainland Malaya. 

See also : CALCAREOUS SERIES, Malaya. 


(J.B. ALEXANDER). 


BASIC GROUP 
(Malaya). 


See : AMPHIBOLE SCHIST SERIES, Malaya. 


LEITEN RER LTR ae Carboniferous (?) 


BATU ARANG COAL MEASURES 
(Malaya). 


See : SELANGOR COAL MEASURES, Malaya. 


Eu sinden gee Upper Miocene 


BENTA GRANITE-SYENITE COMPLEX ............ Age? 
(Malaya). 


RIcHARDSON (J. A.) (1937) (Contrib. Geol. Survey. F. M.S. 
Ann. Rep., 1937, p. 33) applied this name to the complex of 
granite and syenite forming the western foothills of the Gunong 
Benom Range in the State of Pahang, particularly at Benta and 
in the Dong valley. In 1938 (p. 21) he referred to the hybrid 
nature of these rocks many of which are hornblendic. 


RICHARDSON (J.A.) (1939, pp. 51-75) later substituted the 
name Hybrid Basic Rocks (q.v.) for this suite of rocks which 
range from ultrabasic to acid and which have been formed by 
interaction between the Gunong Benom granite (q. v.) and an 
ultrabasic suite of earlier intrusives. 

(J. B. ALEXANDER). 


BUKIT TIMAY IGNEOUS COMPLEX .............. Age ? 

(Malaya). 

ALEXANDER (F.E.S.) (1950) (Report on the availability of 
granite on Singapore and the surrounding islands, pp. 14-18, 22) 
applied this name to the complex of igneous rocks exposed in 
the centre and east of Singapore island and on Pulau Ubin. The 
complex consists of dolerite dykes, guartz porphyry dykes, gra- 
nite pegmatites, granite, gabbro pegmatites and norite. Their age 


may be Mesozoic or Tertiary. 
(J.B. ALEKANDER). 


C 


CALCAREOUS FORMATION .. Carboniferous and ? Permian 

(Malaya). 

RICHARDSON (J. A.) (1937) (Contrib. Geol. Surv. F.M.S. Ann. 
Rep., 1937, p. 30-31 : also (1939). Geol. Surv. Mal. Mem., No. 3, 
Pahang, Raub, pp. 10-12) used this name in place of the name 
Raub Series (q. v.) formerly applied by SCRIVENOR to the promi- 
nently calcareous rocks typically exposed in the Raub area, 
State of Pahang. These rocks comprise limestone together with 
calcareous, non-calcareous, and carbonaceous mudstones and 
shales, as well as interbedded pyroclastics and lavas of the 
Pahang Volcanic Series (g.v.). They are of Carboniferous and? 
Permian age. 

RICHARDSON (J. A.) (1950, pp. 17-35) later substituted the 
name Calcareous Series (q.v.) and recognized three facies, 
the argillaceous facies, the calcareous facies, and the «mixed » 
or «transitional» facies. The name Calcareous Series is now 
accepted as a division of the Carboniferous and ? Permian strata 
in Malaya. 

See also : CARBONIFEROUS, Malaya. 

(J. B. ALEXANDER). 


19 Malayan 
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CALCAREOUS SERIES ...... Carboniferous and ? Permian 

(Malaya). 

Richardson (J.A.) (1950). (Geol. Surv. Mal. Mem., No. 4, 
Pahan, Chegar Perah & Merapoh, pp. 17-35) applied this name 
for the series of calcareous rocks found in the State of Pahang 
and which had been described in earlier publications as the 
Calcareous Formation (q.v.). This name is now accepted as a 
division of the Carboniferous and ? Permian strata in Malaya. 


See also : CARBONIFEROUS, Malaya. 
(J.B. ALEXANDER). 


CARBONIFEROUS .......... Carboniferous and (?) Permian 
(in Malaya). 


SCRIVENOR (J. B.) (1931) (The Geology of Malaya, pp. 52-61) 
formerly applied the name Raub Series (q.v.) to the calcareous 
"rocks of the Raub area, State of Pahang, and later discarded this 
name in favour of Malayan Carboniferous. The Carboniferous 
and? Permian rocks of Malaya are divided into two major series, 
a lower division (arenaceous) consisting mainly of quartzite and 
shale, and an upper division (caleareous) consisting mainly of 
crystalline limestone and shale. 


The lower (arenaceous) division, comprising at least 5 000 feet 
of clearly exposed quartzite, shale, and impure limestone in the 
Langkawi Islands (SCRIVENOR (J. B.) and WILLBOURN (E. S.), 1923, 
pp. 339-340), is also known in the States of Perlis and Kedah 
(WILLBOURN (E. S.), 1926, pp. 303-306). It is suspected to be present 
in the Main Range foothills in the State of Pahang, where it 
is currently referred to as the Older Arenaceous Series (q. v.) 
on evidence of structure and heavy mineral residues, and in the 
Kuantan area of Pahang, where have been found Visean (q. v.) 
fossils. 

The upper (calcareous) division, which in the Langkawi 
Islands (SCRIVENOR (J. B.) and WILLBOURN (E. S.), 1923, pp. 341- 
342) comprises approximately 5000 feet of limestone and 700 
to 1200 feet of interbedded shale with subordinate quartzite beds, 
is believed to occur in most if not all the States of Malaya and 
is currently referred to as the Calcareous Series (q.v.). SAVAGE 
(H. E. F.) (1937, pp. 8-13) and INnGHAM (F. T.) (1938, pp. 9-16) have 
recognized the presence of two facies in the States of Perak and 
Selangor, where the Calcareous Series forms a large proportion 
of the bedrock in the alluvial tinfields. Subsequent work in 
Malaya by Richardson (J. A.) (1939, pp. 10-19; 1950, pp. 17-35); 
Rok (F. W.) (1951, pp. 16-22; 1953, pp. 19-28); Frrcx (F. H.) (1952, 
pp. 18-27); and ALEXANDER (J. B.) (1954) has brought the terms 
Argillaceous Facies and Calcareous Facies into general usage and 
acceptance for the two sub-divisions of the Calcareous Series. 
A further sub-division proposed by RICHARDSON (J. A.) (1950, 
pp. 18-19) and Service (H.) (publication not yet available) work- 
ing in the State of Pahang refer to a minor facies of transitional 
beds, alternating carbonaceous shale and limestone. It is currently 


291 


believed that both the Argillaceous and the Calcareous Facies in 
Malaya are contemporaneous, with a general tendency for the 
Calcareous Facies to assume prominence in the northern part, 
and for the Argillaceous Facies to predominate in the southern 
part of the country. The two facies are freguently interbedded, 
pass laterally and vertically one into the other, in some places 
assume lenticular forms, and cannot be arranged in strict strati- 
graphical succession. 

Rocks of the Calcareous Series in the States of Kelantan, 
Trengganu, Pahang, and Johore commonly are interbedded with 
pyroclastic and extrusive volcanic rocks. These volcanic rocks 
are described in geological literature under the heading Pahang 
Volcanic Series (q. v.), but they must be regarded as forming an 
integral part of the Carboniferous and Triassic succession in 
Malaya. 


Fossils : have been found in both the Argillaceous Facies and 
the Caleareous Facies of the Calcareous Series in several loca- 
lities in Malaya, but with the exception of the Visean fauna 
reviewed by Murn-Woop (1948, pp. 17-18) from the Kuantan area 
in the State of Pahang they are generally too poorly preserved 
to be of much homotaxial value. 


References: SCRIVENOR (J.B.), WILLBOURN (E.S.) (1923); 
WILLBOURN (E. S.) (1926); SCRIVENOR (J.B.) (1931), pp. 52-61; 
Savage (E. F.) (1937); IncHam (F.T.) (1938); RICHARDSON (J. A.) 
(1939), pp. 10-19; RICHARDSON (J. A.), SERVICE (H.), ALEXANDER 
(J. B.) (1940), p. 14; Murr-Woop (H.) (1948); ALEXANDER (J. B.) 
(1949), pp. 29-30; RICHARDSON (J. A.) (1950), pp. 17-35; Ror (F.W.) 
(1951), pp. 16-22; Frrcx (F.H.) (1952), pp. 18-27; Roe (F.W.) 
(1953), pp. 19-28; ALEXANDER (J.B.) (1954) (not yet published 
Geol. Surv. Mal. Mem., No. 8, Pahang, Bentong). 


See also : OLDER ARENACEOUS SERIES, Malaya. 
(J. B. ALEXANDER). 


GHERESSERIES en e Lo eser etit ee end (2) Carboniferous 
(Malaya). 


SCRIVENOR (J. B. (1911) (The geology and mining industries 
of Ulu Pahang, pp. 35-37; also 1931, The geology of Malaya, 
pp. 72-82) applied the name to a series comprising tough, thin, 
multicoloured and sometines banded chert, jasper, siliceous shale, 
and carbonaceous shale with abundant pyrite occurring in the 
Bentong area, State of Pahang. These beds are now known to be 
widespread in the Malay Peninsula. Good exposures can be seen 
along the roads around Bentong, West Pahang, and in South 
Kedah. The most interesting feature of this series of rocks is the 
presence of radiolaria which are specially abundant in the chert 
bands, but less so in the shale bands. Unfortunately the radio- 
larian remains have in many cases been replaced by recrystal- 
lized quartz and such as have been identified have little homo- 
taxial value. The chert deposits are considered to have been 
formed in a shallow water environment. 
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(Chert series, continued) 


ALEXANDER (J. B.) (not yet published Geol. Surv. Mal. Mem., 
No. 8, Pahang, Bentong) refers this Chert Series to the cherty 
facies of the Older Arenaceous Series (q.v.) forming part of 
the? Carboniferous succession in the State of Pahang. 


See also : OLDER ARENACEOUS SERIES, Malaya. 
(J.B. ALEXANDER). 


ENGGOR COAL MEASURES .............. Upper Miocene 

(Malaya). 

SCRIVENOR (J. B. (1931) (The Geology of Malaya, p. 116) 
used this name for the coal-measures found between 150 and 
255 feet above sea-level at Enggor in the State of Perak. 20 000 
tons of coal were produced from this locality before the mine 
was worked out. These coal-measures are now considered to be 
Upper Miocene in age and are classified with the Tertiary rocks 
of Malaya (q. v.). 


See also : TERTIARY, Malaya. (J.B. ALEXANDER) 


FOOTHILLS FORMATION .............. (?) Carboniferous 
(Malaya). 


RICHARDSON (J. A.) (1946) (The stratigraphy and structure 
of the Arenaceous Formation of the Main Range foothills, F.M.S.: 
Geol. Mag., vol. 83, pp. 217-229 : also 1950, Geol. Surv. Mal. Mem., 
No. 4, Pahang, Chegar Perah & Merapoh, pp. 12-17) applied this 
name to the prominently arenaceous rocks of doubtful age 
flanking the eastern margin of the Main Range granite in the 
State of Pahang, but later substituted the name Arenaceous 
Series (q. v.). 

See also : OLDER ARENACEOUS SERIES, Malaya. 


(J.B. ALEXANDER). 


GONDWANA ROCKS 
(in Malaya). 


NEWTON (R.B.) (1906) (Notice of some fossils from Singa- 
pore, Geol. Mag., vol. 43, pp. 487-496) first suggested this name 
for the fossiliferous series of shale and sandstone beds exposed 
in the quarry at Mount Guthrie, Tanjong Pagar, Singapore 
Island. The occurrence of Podozamites plant remains indicated 


Ere tm amne Ple NR Mee Triassic 
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here the possibility that these rocks might form an extension or 
outlier of the upper Gondwana rocks of India. 


SCRIVENOR (J. B.). (1911) (pp. 37, 50-52) later used this name 
to replace the provisional name Tembeling Series (q. v. formerly 
employed for the beds of shale, quartzite, and conglomerate found 
in Ulu Pahang. 

SCRIVENOR (J. B.) (1931), pp. 63-64, eventually discarded the 
name in favour of Malayan Trias (q. v.). 

These rocks are now referred to the Younger Arenaceous 
Series (q. v. representing the Triassic strata in Malaya. 


See : TRIASSIC, Malaya. (J.B. ALEXANDER) 


GOBENGIBEDSS S5. 3 col e Ama: sia ea GP ana ts Quaternary 

(Malaya). 

SCRIVENOR (J. B.) (1912) (The Gopeng Beds of Kinta. Quart. 
Jour. Geol. Soc., vol. 68, pp. 140-163) applied the name to roughly 
sorted sandy clays and clays with pebbles and boulders occurring, 
together with a few interstratified beds of peat, on the east side 
of the Kinta valley, State of Perak. These beds, as much as 
200 feet in thickness, were thought to be fluvioglacial in origin 
and to be older than the Mesozoic granite on account of the 
apparent intrusion of pegmatite veins. 

SCRIVENOR (J. B.) (1931) (pp. x11-x1v, 127) later abandoned 
the glacial theory and regarded these beds as alluvial in origin, 
probably Pleistocene in age, and at the same time, pointed out 
their similarity with the High Level Alluvium (g.v.) deposits 
occurring in other parts of Malaya. 

INGHAM (F. T. and BRADFORD (E. F.) (1954) (not yet published 
Geol. Surv. Mal. Mem., Perak, Kinta area) refer the Gopeng 
Beds to the High Level Alluvium division of the Pleistocene and 
Recent (q.v.) strata in Malaya. The typical occurrence is at 
Gopeng, State of Perak, but similar beds occur in the State of 
Johore and on Singapore Island. 

See also: HIGH LEVEL ALLUVIUM, Malaya. 


(J. B. ALEXANDER). 


GHANDTERSWASE ceo ore ch ein oar on PUR s Quaternary 

(Malaya). 

The name locally applied in Malaya to superficial deposits 
composed of angular grains of guartz cemented by kaolin and 
resembling decomposed granite. This formation is now referred 
to the Younger Alluvium (g.v.) division of the Malayan Pleisto- 
cene and Recent (q. v.). 

See also : PLEISTOCENE and RECENT, Malaya. 


(J.B. ALEZANDER). 


GUNONG BENOM GRANITE Mesozoic or (?) Lower Tertiary 
(Malaya). 


20 Malay an 
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(Gunong Benom granite, continued) 


RICHARDSON (J.A.) (1939) (Geol. Surv. Mal. Mem., No. 3, 
Pahang, Raub, pp. 49-75) used this name for the granite of the 
Gunong Benom Range, State of Pahang, in distinction from that 
of the Main Range of Malaya. It is believed that both of these 
granites are post-Triassic (Mesozoic or Lower Tertiary) in age. 


See : also : MAIN RANGE GRANITE, Malaya. 
(J.B. ALEXANDER). 


GUNONG BENOM RANGE GRANITE-SYENITE COMPLEX 
(Malaya). Age? 
See: BENTA GRANITE SYENITE COMPLEX, Malaya. 


HIGH LEVEL ALLUVIUM..................,.. Pleistocene 

(Malaya). 

SCRIVENOR (J.B.) (1924) (The geology of Singapore Island, 
Jour. Mal. Br. Roy. Asiatic Soc., vol. 2, pt. I, pp. 1-8) first used 
the name for alluvium deposits on the east side of Singapore 
Island. This alluvium is particularly well exposed as high as 
110 feet above sea level at Tanah Merah Kechil. 

ALEXANDER (F.E.S.) (1950, pp. 18-21) proposed the name 
Older Alluvium (q. v.) in place of High Level Alluvium because, 
though the top of this alluvium lies just above 100 feet on Sin- 
gapore Island, its bottom lies below present sea level. Further- 
more it is stated that this alluvium is older than the Recent 
Alluvium (q. v.) which overlies it and that, in the east of Singa- 
pore, the Recent Alluvium is largely formed from it. 

SERVICE (H.) in 1954 decided to discard the name High Level 
Alluvium in favour of Older Alluvium (g.v.) for all the older 
alluvial deposits in areas of Malaya where they can be distin- 
guished from the more recent deposits. 


See also : PLEISTOCENE and RECENT, Malaya. 
(J.B. ALEXANDER). 


HYBRID BASIC ROCKS Lee CODE Age (?) 
(Malaya). 


RICHARDSON (J. A.) (1939) (Geol. Surv. Mal. Mem., No. 3, 
Pahang, Raub, pp. 51-75) used this name for the hybrid basic 
rocks which had previously been called the Benta granite-syenite 
complex. These rocks form the western foothills of the Gunong 
Benom Range in the State of Pahang, particularly at Benta and 
in the Dong valley, and range in composition from ultrabasic to 
acid. It is believed that they have been formed by interaction 
between the intrusive Gunong Benom biotite granite and an 
ultrabasic suite of earlier intrusives. 


(J.B. ALEXANDER). 
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LOWER ARENACEOUS SERIES .......... Carboniferous (?) 
(Malaya). 


See : OLDER ARENACEOUS SERIES, Malaya. 


M 


MAIN RANGE GRANITE .. Mesozoic or (?) Lower Tertiary 

(Malaya). 

INGHAM (F. T.) (1938) (Geol. Surv. Mal. Mem., No. 2, Perak, 
Tapah & Telok Anson, pp. 18-22) first used the name in this form, 
although it had been understood in many publications by earlier 
workers referring to the typical biotite granite forming the Main 
Range backbone of Malaya. This granite, which extends from the 
Thailand boundary in the north to Malacca in the south, is be- 
lieved to be post-Triassic (Mesozoic or Lower Tertiary) in age. 


(J. B. ALEXANDER). 


MALAYAN CARBONIFEROUS 
(Malaya). Carboniferous and (?) Permian 


See : CARBONIFEROUS, Malaya. 


MALAYAN GONDWANA ROCKS ................ Triassic 
(Malaya). 
See : GONDWANA ROCKS, Malaya. 


MALAYAN PERMIAN .......... Carboniferous and Permian 
(Malaya). 
See : PERMIAN, Malaya. 


MALAYAN PLEISTOCENE AND RECENT ...... Quaternary 
(Malaya). 
See : PLEISTOCENE & RECENT, Malaya. 


MAYANG TERIIAHY ..— Retire re t eve Tertiary 
(Malaya). 
See : TERTIARY, Malaya. 


MAPANAN TRIAS a mGA eus e aua EI eus aee Triassic 
(Malaya). 
See : TRIASSIC, Malaya. 


MYOPHORIAN SANDSTONE .................... Triassic 
(Malaya). 
Newton (R.B.) (1900) (On marine Triassic lamellibranchs 
discovered in the Malay Peninsula ; Proc. Malacological Soc., 
vol. 4, pt. 3, pp. 130-135) bestowed this name on the fossiliferous 
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sandstone bed near Kuala Lipis, State of Pahang, from which 
were collected the first Triassic fossils (notably Myophoria), but 
it did not come into general use. This sandstone bed forms part 
of the Tembeling Series (g.v.) later known as the Malayan Trias 
(q. v.) 

SCRIVENOR (J. B.) (see: 1931, pp. 64-68) at a later date col- 
lected from the same locality fish remains which were recognized 
by Sir Arthur Smith Woodward as Seminotus. 

WEIR (J.) (1925, pp. 347-350) described fossils, including 
Halobia collected from the same locality. He considered that the 
balance of evidence favoured for them an infra-Rhaetic (Upper 
Triassic) age. 

The Myophorian sandstone is now referred to as a consti- 
tuent bed of the Younger Arenaceous Series (q. v.) representing 
the Triassic succession in the State of Pahang. 


See : TRIASSIC, Malaya. (J.B. ALEXANDER). 
O 
OLDER ALLUVIUM an ns NA. ee IR. Pleistocene 
(Malaya). 


ALEXANDER (F.E.S.) (1950) (Report on the availability of 
granite on Singapore and the surrounding islands, pp. 18-24) 
proposed the name in place of High Level Alluvium (q.v.) for 
the alluvium of Singapore island which occurs beneath the Recent 
Alluvium and from which, in the east of Singapore, the Recent 
Alluvium has been largely derived. 


SERVICE (H.) in 1954 decided to adopt the name Older Al- 
luvium in place of High Level Alluvium, for all the older allu- 
vial deposits in areas of Malaya where they can be distiguished 
from the more recent deposits. 

See also : PLEISTOCENE and RECENT, Malaya. 

(J. B. ALEXANDER). 


OLDER ARENACEOUS SERIES ............ Carboniferous 

(Malaya). 

SCRIVENOR (J. B.) and WILLBOURN (E. S.) (1923) (pp. 339-340) 
and WILLBOURN (E. S.) (1926) (pp. 303-306) recongnized in the 
northwestern part of Malaya two series of quartzite and shale, 
one younger than, and the other older than the series of lime- 
Stone and shale which is now classified with Calcareous Se- 


ries (q.v.) and believed to be Carboniferous and? Permian in 
age. 

Richardson (J. A.), Service (H.) and ALEXANDER (J. B.) 
(1940, p. 14; see also RICHARDSON, J. A., 1946) working indepen- 
dently in the Maine Range foothills area of the State of Pahang 
recognized there two series of arenaceous rocks. On field evidence 
of structure they considered that the foothills rocks, variously 
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described in earlier publications as the Arenaceous formation 
(g.v.), the Foothills Formation (g.v.) and the Arenaceous Series 
(g.v.) are older than the Calcareous Series (g.v.) in Pahang. 
Unfortunately no fossils could be found in conformation of these 
opinions. The foothills rocks were therefore referred by them as 
the < older > Arenaceous Series, while proved Triassic beds of 
similar lithology were referred as the « younger». Arenaceous 
Series. 

ALEXANDER (J.B.) (1949) (pp. 29-30), (1954) working in the 
Bentong area, State of Pahang, showed that there are significant 
differences in the heavy mineral residues obtained from the 
« lower » or Older Arenaceous Series and the « upper » or Youn- 
ger Arenaceous Series. He therefore adopted the name Older 
Arenaceous Series for the prominently arenaceous foothills rocks 
of doubtful age in order to distinguish them clearly from the 
Younger Arenaceous Series (q. v.) of lithologically similar Triassic 
Sediments. 

The name Older Arenaceous Series has now been generally 
adopted in current descriptions of the arenaceous rocks which lie 
beneath the Calcareous Series (q.v.) of Carboniferous and? 
Permian age. The rocks of this Older Arenaceous Series have 
been sub-divided into four facies [see : RICHARDSON (J.A.), 1939; 
and ALEXANDER (J.B.) (1954)] namely, the Rudaceous (or pebly) 
Facies, containing ill-sorted peble and conglomerate beds; the 
Arenaceous (or sandy) Facies, comprising massive badly graded 
grit, quarzite, and subgreywacke; the Lutaceous (or argillaceous) 
Facies, consisting of beds of shale, sandy-shale, argillite, phyllite, 
and mica schist; and the Cherty Facies, referred to in earlier 
literature of Malayan geology as the chert Series (q.v.), which 
includes graphitic chert and shale, radiolarian chert and shale, 
and spicular chert. 

The above cited facies of the Older Arenaceous Series are 
irregularly developed in any one area. Field evidence shows that 
they are interbedded and that they pass laterally and vertically, 
one into the other. Interbedded tuffs, agglomerates, and lavas of 
the Pahang Volcanic Series (q.v.) are virtually absent from the 
Older Arenaceous Series in Pahang, as contrasted with their 
abundance in the Younger Arenaceous Series (q.v.). An uncon- 
formity between the Older Arenaceous Series and the Calcareous 
Series in Pahang is suspected on the basis of the sharply defined 
differences in lithology and regional structure of these series. 


References: SCRIVENOR (J.B.), WILLBOURN (E.S.) pp. 338- 
347; WILLBOURN (E.S.) (1926); Savage (H. E. F.) (1937), pp. 14-16; 
INGHAM (F. T.) (1938), pp. 16-18; RICHARDSON (J. A.) (1939), p. 23; 
RICHARDSON (J. A.), SERVICE (H.), ALEXANDER (J. B.) (1940), p. 14; 
RICHARDSON (J. A.) (1946), pp. 217-229; ALEXANDER (J. B.) (1949), 
pp. 29-30; RICHARDSON (J. A.) (1950), pp. 12-17; Ror (F. W.) (1951), 
pp. 22-29; Frrcx (F. H.) (1952), p. 16; Roe (F. W.) (1953) pp. 28-33; 
ALEXANDER (J. B.) (1954). 


See also : CARBONIFEROUS, Malaya. (J.B. ALEXANDER). 
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OLDER GRANITE ...................... ? Lower Paleozoic 

(Malaya). 

SCRIVENOR (J.B.) (1931) (The geology of Malaya, pp. 16-17, 
49-50) refers to an older Palaeozoic granite not yet proved in 
situ in Malaya on account of the fragments of granite found in 
tuff, and granite and schorl-rock pebbles found in Triassic con- 
glomerate, older than the Malayan Mesozoic granite. However, 
no outcrop of a definitely older granite has yet been found in 
Malaya, 

See also : MAIN RANGE GRANITE, Malaya. 


(J.B. ALEXANDER). 


OLDER:SCHISTS ad ee dota naa ER Carboniferous 

(Malaya). 

ALEXANDER (F.E.S.) (1950) (Report on the availability of 
granite on Singapore and the surrounding islands, pp. 11-13, 22) 
used this name to denote the series of dark coloured, foliated 
micaceous schists which occurs stratigraphically beneath the 
Argillaceous Series (q. v.) on the island of Singapore. These rocks 
may be Carboniferous or older in age. 


See also : SCHIST SERIES, Malaya. 
(J.B. ALEXANDER). 


P 


PAHANG VOLCANIC SERIES (P.V.S.) 
(Malaya). Carboniferous io Triassic 


SCRIVENOR (J. B.) (1911) (The geology and mining industries 
of Ulu Pahang, pp. 40-47) applied this name to those eruptive 
and intrusive rocks of the Malay Peninsula which are older than 
the Mesozoic granite. As the name implies the series is best 
developed in the State of Pahang, though the rocks are also 
strongly developed and widespread in the States of Kelantan, 
Trengganu, and Johore, and are represented to a lesser extent 
in other parts of Malaya. The series ranges from Carboniferous 
to Triassic in age and forms part of a great manifestation of 
volcanic activity in those times in what is now Malaya, Borneo, 
and Sumatra. 


WILLBOURN (E.S.) (1917), pp. 447-62, 503-14; see also (1925), 
pp. 601-615) published a full account of the component rocks of 
this series and classified them as follows: 

(1) Lavas: rhyolite, trachyte, andesite 

(2) Tuffs: rhyolite, rhyo-andesite, andesite 

(3) Hypabyssal rocks : Quartz porphyry, granophyre, porphy- 
ry, porphyrite, quartz dolerite, dolerite. 

It was observed both by Scrivenor (see also 1931, pp. 83-94) 
and by WILLBOURN that pyroclastic rocks (tuffs and agglomerates) 
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are very much more abundant than lavas in the series. Further- 
more that the proportion of these volcanic rocks which are 
interbedded with and intrusive into rocks now known as the 
Calcareous Series (.v.) is greater than the proportion found in 
the Younger Arenaceous Series (q.v.) which followed, WILLBOURN 
considered that there was no evidence that rhyolite lavas were 
extruded after the deposition of the Calcarous Series but that 
andesitic igneous activity took place during the process of depo- 
sition of both the Calcareous Series (q.v.) and the Younger 
Arenaceous Series (q. v.). 


WILLBOURN (E. S.) (1933) (pp. 8-9); Savage (H.E.F.) (1937) 
(p. 19); and Richardson (J. A.) (1939) (pp. 48-49) have shown 
as a result of later work that though individual quartz porphyry 
and granophyre masses may be older in age than the period of 
granite intrusions in Malaya, they are nevertheless genetically 
related to the granite intrusive period and hence should no 
longer be classified with the Pahang Volcanic Series. 

RICHARDSON (J. A.) (1950) (pp. 40-46) proposed that the scope 
of the name Volcanic Series should be further restricted so as 
to include only extrusive and pyroclastic rocks of indubitably 
volcanic origin older than the Mesozoic granite and which are 
demonstrably contemporaneous with the sedimentary rocks with 
which they are interstratified. 

No fossils of homotaxial value have, as yet, been recorded 
in the pyroclasts of the Pahang Volcanic Series. It is therefore 
proposed to continue the use of the name Pahang Volcanic Series 
until more detail is known concerning the distribution and range 
of individual types of lavas and pyroclasts produced during 
Carboniferous to Triassic times. (J.B. ALEXANDER). 


BEHMIAN ........«.99 „ee Carboniferous and Permian 

(In Malaya). 

See ScRIVENOR (J. B.) (1911) (The geology and mining indus- 
tries of Ulu Pahang, p. 34; also (1931), pp. 56, 96-99); see also 
WILLBOURN (E.S.) (1925) (pp. 601-616); see also Muir-Woop 
(H. M.) (1948) (pp. 1-5). Rocks of Permian age form part of the 
sedimentary sequence at present known as the Calcareous Series 
(q.v. in Malaya. The strata of this sequence include limestone 
and shale, as well as interbedded pyroclastic rocks and lavas 
of the Pahang Volcanic Series (q. v.). 

Fossils: SCRIVENOR (J.B. collected from non-calcareous 
shale at Lubok Sukum, near Kuala Tembeling, State of Pahang, 
fossils identified in 1905 by Newton (R.H.), as Xenodiscus sp. 
and Dentalium herculea, of Permian age. 

SERVICE (H.) (1948) (pp. 18-19) collected from shale exposures 
in the river Jemeru near Kuala Lipis, State of Pahang, a fossil 
assemblage comprising crinoids, fragmentary polyzoa, lamel- 
libranchs and brachiopods identified by Muir-WooD (H.M.), as 
Dictyoclostus sp. Marginifera sp. Uncinunellina timorensis, 
Spiriferellina sp., Spirifer sp., Leptodus and Lyttonia sp., consi- 
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dered by her to be probably Upper Permian in age. SERVICE also 
collected from mudstone in the river Kelidik near Kuala Lipis, 
State of Pahang, indeterminate moulds of crinoid stems resem- 
bling Poteriocrinus ? sp. identified by Cox (L.R.), and consi- 
dered to be probably Permian in age. 

Davis (A. G.) (1954) [unpublished report by British Museum 
on material found by Paton (J. R.)] examined breccia blocks of 
fossiliferous limestone embedded in andesite from Bukit Ke 
payang quarry between Temerloh and Maran, in the State of 
Pahang. He identified fusulinids of Polydiexodina type and a 
foraminifer allied to Pachyphloia which is Upper to Middle 
Permian in age in Europe. 

There is still insufficient palaeontological evidence available 
to warrant the separation of a mappable unit of Permian rocks 
from the Carboniferous rocks in the Permo-Carboniferous Cal- 
carous Series (q.v.) of Malaya. 

See also : CALCAREOUS SERIES, Malaya. 

(J. B. ALEXANDER). 


PERMO-CARBONIFEROUS. 
(In Malaya). 


The name Permo-Carboniferous has been applied in some 
of the earlier literature on Malayan geology to the succession 
of rocks now known as the Calcareous Series (g.v.) and believed 
to be Carboniferous and? Permian in age. However, insufficient 
palaeontological evidence at present is available to warrant the 
separation of a mappable unit of Permian rocks from the Car- 
boniferous rocks in the Permo-Carboniferous Calcareous Series 
of Malaya. 


See also : CALCAREOUS SERIES, Malaya. 
(J.B. ALEXANDER). 


PLEISTOCENE & RECENT .................... Quaternary 

(Malaya). 

SCRIVENOR (J.B.) (1924) (The geology of Singapore Island: 
Jour. Mal. Br. Roy. Asiatic Soc., vol. 2, Pt. 1, pp. 7-8) first 
divided the alluvium deposits of Malaya when he separated 
what was known as the High Level Alluvium (a.v.) from the 
Recent Alluvium (g.v.) on Singapore Island. 

WILLBOURN (E.S.) (1928) (pp. 22-24) recognized two distinct 
divisions of the alluvial deposits in the State of Johore. 

. SCRIVENOR (J.B.) (1931) (pp. 127, 130) recorded the simila- 
rity between the Gopeng Beds (q.v.) of the Kinta valley and 
the High Level Alluvium (q. v.) exposed on Singapore Island and 
in the State of Johore. 

COLLINS (H.D.) (1938) (p. 7) discovered at Khota Tampan 
Estate, State of Perak, stone-implements of Middle Pleistocene 
age ın gravels underlying rhyolite ash believed to have origi- 
nated from the prehistoric Toba eruption in Sumatra. This dis- 
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covery suggested a division of the alluvial deposits into pre- 
Middle Pleistocene and post-Middle Pleistocene to Recent. 

ALEXANDER (F.E.S.) (1950) (pp. 18-24) suggested the name 
Older Alluvium (q.v.) in place of High Level Alluvium (q. v.) 
for the older alluvial deposits found on Singapore Island. 

INGHAM (F. T. and BRADFORD (E. F.) (1954) (not yet published 
Geol. Surv. Mal. Mem. No. 9, Perak, Kinta) have divided the 
alluvium deposits of the Kinta valley, State of Perak, into two 
groups, the High Level Alluvium (a.v.) including the Gopeng 
Beds (q.v.) and the Recent Alluvium (q.v.) including the more 
recent alluvial deposits as well as granite wash (q.v.). Tin-ore 
bearing gravels, sands and clays have been found in places in 
both the younger and the older formations. 

With the exception of occasional elephants teeth from which 
only two species have been identified, Elephas maximus and 
Elephas namadicus, no fossil of any homotaxial value for corre- 
lating the alluvial deposits has yet been found. Coupled with 
the slightness of the information afforded by stone-implements 
there is insufficient palaeontological and field data at present 
available to justify a separation of the Pleistocene alluvium 
from the Recent alluvial deposits in Malaya. 


See also : PLEISTOCENE RHYOLITE ASH, Malaya. 
(J. B. ALEXANDER). 


PLEISTOCENE RHYOLITE ASH .............. Quaternary 
(Malaya). 


SCRIVENOR (J. B.) (1930) (A Recent rhyolite-ash with sponge- 
Spicules and diatoms in Malaya; Geol. Mag., vol. 67, pp. 385-393) 
described a deposit of loosely consolidated rhyolite ash which 
had been found in 1928 on Tanjong Perak Estate, State of Perak. 
The deposit had à maximum thickness of 29 feet and overlay 
beds of alluvium at a height of about 150 feet above sea-level. 
He suggested this deposit had originated from the prehistoric 
Toba eruption in Sumatra (see Van BEMMELEN, 1929, pp. 115-124). 


WILLBOURN (E.S.) (1934) (p. 9) recorded the discovery of 
similar deposits of rhyolite ash near the village of Dong, at 
heights between 370 feet and 500 feet above sea-level, in the 
Raub district of the State of Pahang. The greatest recorded 
thickness of these deposits was later shown to be 16 feet (Geol. 
Surv. F.M.S. Ann. Rep., 1938, pp. 7-8). Another deposit of si- 
milar rhyolite ash at least 20 feet in thickness was found on 
Khota Tampan Estate, State of Perak, at a height of about 200 
feet above sea-level (Geol. Surv. F.M.S. Ann. Rep., 1937, pp. 
8-9). 

CorriNs (H.D.) (1938) (p. 7) discovered stone-implements 
of probable Middle Pleistocene age in gravels underlying the 
rhyolite ash found in 1937 at Khota Tampan Estate, State of 
Perak. This discoverey dated these rhyolite ash deposits as 
Middle Pleistocene. 


21 Malayan 
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ALEXANDER (J.B.) (1939) (pp. 7-8) found still another de- 
posit of rhyolite ash in the State of Pahang, at Kemasul Estate, 
more than 50 miles southeast from the occurrence at Dong and 
160 miles from the most northerly deposits in Perak. All the 
deposits of this ash so far found in Malaya are distant more 
than 200 miles and less than 250 miles from the shattered vol- 
cano now occupied by Lake Toba in Sumatra. 

The rhyolite ash formation is now incorporated under the 
Malayan Pleistocene and Recent (q. v.). 


See also : PLEISTOCENE and RECENT, Malaya. 
(J.B. ALEXANDER). 


Q 


QUARTZITE AND SHALE SERIES ............... Triassic 

(Malaya). 

WILLBOURN (E.S.) (1928) (The geology and mining industries 
of Johore; Jour. Mal. Br. Roy. Asiatic Soc., vol. 6, pt. 4, pp. 14- 
16) applied the name to a series of quartzites, shales, carbona- 
ceous shales, conglomerates, and radiolarian cherts associated 
with volcanic rocks in Johore. This series, in the absence of 
palaeontological evidence, was assigned to the Trias on the 
grounds of their lithological similarity with known Triassic rocks 
on the island of Singapore and in the State of Pahang. 

See also : TRIASSIC, Malaya. 

(J.B. ALEXANDER). 


QUARTZITES and SCHISTS FORMATION .. Carboniferous ? 

(Malaya). 

CaMERON (W.E.) (1924) (The deep leads of Kinta valley; 
Mining Magazine, vol. 31, pp. 277-278) used this name for quart- 
zites and schists underlying and older than the limestones found 
in the Kinta valley, State of Perak. 

See also : SCHIST SERIES, Malaya. 

(J. B. ALEXANDER). 


RAUB SERIES 
(Malaya). 


SCRIVENOR (J. B.) (1911) (The geology and mining industries 
of Ulu Pahang, pp. 32-35) applied this name to a limestone- 
shale series exposed in the valleys of the Pahang river and its 
tributaries, typically in the Raub area, of the State of Pahang. 
Later the name was discarded in favour of Malayan Carboni- 
ferous. See: SCRIVENOR (J. B.) (1931), pp. 55-56. The Raub Se- 


TIPICA EEG e Iesse Carboniferous 
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ries is now considered to be part of the Calcareous Series (q. v.) 
of Carboniferous age. 
See also : CARBONIFEROUS, Malaya. 
(J.B. ALEXANDER). 


BECENTFALBUVEUMS 205 V VIV x en rre AD Pleistocene 
(Malaya). 
See : YOUNGER ALLUVIUM, Malaya.. 

RÉCENT BHYOLITE ASH ee ema 9» a Quaternary 
(Malaya). 


See : PLEISTOCENE RHYOLITE ASH, Malaya. 


BGHISIS SERIES ANA AN. AG reso Carboniferous (?) 
(Malaya). 


The name «Schist Series» or « Shale-guartzite Series » was 
used locally by the mining communities in the Kinta valley, 
State of Perak, to designate the shale-quartzite sequence of 
rocks, regardless of whether or not local metamorphism was in 
evidence. 

CAMERON (W. E.) (1924) (pp. 277-278) used the name « Quart- 
zite and Schists Formation» for schists underlying and older 
than the limestone found in the Kinta valley. 


SCRIVENOR (J. B.) (1925) (pp. 156-157) showed that some 
sections of the schists in the Kinta valley are certainly younger 
than the limestone strata. 


RASTALL (R. H.) (1927) (pp. 332-333) supported the view that 
the schist series were younger than the limestones but in a later 
paper (vide 1931, pp. 193-206) he pointed out that some of the 
schists might be interbedded with the limestone. 


WILLBOURN (E.S.) (1936) (pp. 259-263) recorded proof that 
in certain localities some of the schists are in fact interstratified 
with the limestone strata. 


The name «Schist Series» for these rocks has now been 
discarded as it is considered to have little stratigraphical signi- 
ficance. However, the name «schist» is still loosely employed 
by the mining community in the Kinta valley to designate me- 
tamorphosed sediments other than crystalline limestone. 


ALEXANDER (J. B.) (1954) used the name « Schist Series > for 
the sequence of rocks exposed between the granite of the Main 
Range and the arenaceous rocks forming the Main Range foothills 
in the Bentong area, State of Pahang. In the absence of palaeon- 
tological evidence this series is thought to be older than the 
calcareous facies of the Carboniferous and? Permian sequence 
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and the arenaceous facies of the Older Arenaceous Series in 
Pahang. 


See also : OLDER ARENACEOUS SERIES, Malaya. 
(J.B. ALEXANDER). 


SELANGOR COAL-MEASURES ............ Upper Miocene 

(Malaya). 

SCRIVENOR (J.B.) (1931) (The geology of Malaya, p. 114) 
used this name for the coal-measures found in 1908 at about 70 
feet above sea-level, in the Rantau Panjang Forest Reserve at 
Batu Arang in the State of Selangor. 


Coal production : commenced in 1915 and up to end of 1953 
more than 14 million tons of coal have been produced from 
Batu Arang. These coal-measures are considered to be Upper 
Miocene in age and are classified with the Tertiary rocks of 
Malaya (a.v.). 

See also : TERTIARY, Malaya. 

(J.B. ALEXANDER). 


SHALE-OQUARTZILE SERIES, .............. Carboniferous 
(Malaya). 


See : SCHIST SERIES, Malaya. 


TEKKA CLAYS 
(Malaya). 


RasTALL (R. H.) (1927) (The geology of the Kinta valley; Mi- 
ning Magazine, vol. 36, pp. 333-334) applied the name to depo- 
sits of streaky red and brown clays with light coloured veins 
found in the Tekka Ltd Mine and adjacent mines, on the east 
side of the Kinta valley, State of Perak. It was considered that 
these clays had been derived from part of the Schist Series 
(qa. v. metamorphosed by the granite; afterwards decomposed by 
weathering; and subsequently faulted, brecciated, and disinte- 
grated by collapse over dissolving limestone. 


WiLLBOURN (E.S.) (1936) (p. 261) added that the Tekka 
Clays were residual deposits derived from weathered schist, 
which itself represented original shale bands interstratifield 
with limestone of Carboniferous and (? Permian) age, and not 
part of the Triassic Schist Series. 


INGHAM (F. T. and BRADFORD (E.F.) (1954) (not yet pu- 
blished Geol. Surv. Mal. Mem. No. 9, Perak, Kinta) consider 
that the Tekka Clays have been produced as a result of the 
complex admixing of portions of the Pleistocene and Recent 
alluvium with the type of deposit described above, concomitant 
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with the collapse and movement produced by dissolving limes- 
tone bedrock. 


See also : Scrivenor (J.B.) (1931), pp. xiv, 71. 
The name is no longer in use as a formation unit. 


(J.B. ALEXANDER). 


EHMBELING:SERTES % „UAR. Ea ba ka Triassic 
(Malaya). 


SCRIVENOR (J. B.) (1907) (Geologist's Report of Progress 1903- 
1907, p. 4) applied the name provisionally to a series comprising 
shale, sandstone, grit and conglomerate which occurs in the 
Tembeling river basin of the State of Pahang, where it forms 
the greater portion of the lofty Tahan Range. 

SCRIVENOR (J. B.) (1911) (pp. 37, 50-52) also (1931) (pp. xvi, 
63) later discarded the name in favour of Gondwana Rocks 
(q. v). 

These beds are now referred to the Younger Arenaceous 
Series (q. v.) representing the Triassic strata in Malaya. 


See also : TRIASSIC, Malaya. (J.B. ALEXANDER). 


TERTIARY. 

(in Malaya). 

Coal-bearing strata thought to represent the Tertiary for- 
mation are known to occur in five localities in Malaya but there 
is no conclusive evidence of their precise age. These strata are 
found : 


(1) at Batu Arang (Selangor coal-Measures q.v.), State of 
Selangor, from whence more than 14 million tons of coal have 
been mined between 1915 and 1954 (see: Ror (F.W.) (1933), 
pp. 130-141); 

(2) at Enggor (Enggor Coal-Measures g.v.), State of Perak, 
where a total output of about 20,000 tons of coal was produced 
before the mine closed down (see: SCRIVENOR (J. B.) (1931), p. 
116); 

(3) at Bukit Arang, on the borders of Perlis and Thailand 
(see: WILLBOURN (E.S.) (1926), pp. 317-320); 

(4) near Kluang and Nyor, in the State of Johore (see: 
SCRIVENOR (J. B.) (1929), p. 4; (1930), pp. 4-5); 

and (5) at Durian Chendrong, Kepong, in the State of 
Johore (see: WILLBOURN (E. S.) (1935), p. 9; (1936), p. 12). 

Prospecting by boring in the last three localities has failed 
so far to discover coal of any economic importance. 

The total outcrop area of these deposits in the five localities 
mentioned above does not exceed 100 square miles. At Batu 
Arang, where they are best exposed, these rocks consist of shale, 
sandstone, coal, conglomerate, and boulder beds resting uncon- 
formably on quartzite and phyllite believed to be of Triassic age 
(see: RoE (F. W.) (1948), p. 30; (1953), pp. 52-69). 


22 Malayan 
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(Tertiary, continued) 


Fossils: At Batu Arang have been found the gastropod 
Helix and plant remains of a modern drier climate type. The 
composition of the coal is intermediate between high-grade li- 
gnite and sub-bituminous coal indicating no great geological age. 
Pollen analysis has confirmed a Tertiary age. 

Collected from a marly shale interbedded with oil shale, 
coaly shale and rare seams of lignite from Durian Chondrong, 
Kepong, State of Johore, a new species of freshwater gastropod 
Viviparus collected by WILLBOURN (E.S.) (1925), p. 9; (1936), p. 
12) has been identified by Cox (L. R.) (1937), pp. 78-81. In view 
of the long geological range of Viviparus, it gives little infor- 
mation as to age, but the fairly fresh state of preservation of 
the shells suggests that the new species is not older than Upper 
Tertiary. 

Coal described as cannel or « pseudo »-cannel type is found 
in all five localities, the amount of moisture suggesting an Upper 
Miocene age when compared with coals in neighbouring coun- 
tries of the Malay Archipelago, but the beds may be Pliocene 
or even Pleistocene. Probably they were laid down in isolated 
freshwater swamps and lakes. 

References : WiLLBOURN (E.S.) (1926), pp. 289-332; SCRIVE- 
NOR (J.B.) (1929), p. 4; SCRIVENOR (J. B.) (1930a), pp. 4-5; 
SCRIVENOR (J.B.) (1931), pp. 113-119; WILLBOURN (E.S.) (1935) 
Geol. Surv. F.M.S. Ann. Rep. 1935, p. 9; WILLBOURN (E.S.) 
(1936a), Geol. Surv. F.M.S. Ann. Rep. 1936, p. 12; Cox (L.R.) 
(1937), vol. 74, pp. 78-81; Ror (F. W.) (1948), p. 30; Ror (F. W.) 
(1953), pp. 52-69, 130-141. (J.B. ALEXANDER). 


TOURMALINE-CORUNDUM ROCKS 
(Malaya). Carboniferous and (?) Permian 


SCRIVENOR (J. B.) (1910) (The tourmaline-corundum rocks of 
Kinta; Quart. Jour. Geol. Soc., vol. 66, pp. 435-449) first descri- 
bed these unusual rocks which occur as boulders in the Western 
Boulder Clays (q. v.) present on the west side of the Kinta valley 
State of Perak. The rocks have a vesicular appearance and are 
composed of tourmaline and corundum. It is evident from earlier 
eia that these rocks previously had been mistaken for 

asalt. 

WILLBOURN (E.S.) (1931) (pp. 170-176) later stated that 
these rocks are associated with phyllite, at one time interstra- 
tified with Carboniferous (and? Permian) limestone, and that 
in his opinion they had been formed by the metamorphism of 
phyllite consequent on the intrusion of the Mesozoic granite. 


See also: Scrivenor (J. B.) (1931) (pp. 159-175). 


IncHam (F.T.), Braprorp (E.F.) (1954) (not yet published 
Geol. Surv. Mal. Mem. No. 9, Perak, Kinta) continue to use the 
name for these rocks which are restricted to the west side of the 
Kinta river. Althrough occurring chieffly in the form of exceedin- 
gly hard, well-rounded boulders with smooth, often highly po- 
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lished surfaces; a number of outcrops have been found undoub- 
tedly «in situ» and in some localities the rock has weathered 
to a soft greyish clay still showing oolitic structure. Tourmaline 
corundum rock is always associated with, or found in the imme- 
diate neighbourhood of the schists which form the argillaceous 
facies of the Calcareous Series (q. v.) in the Kinta area. 


See also : CALCAREOUS SERIES, Malaya. 
(J. B. ALEXANDER). 


TRIASSIC. 
Gn Malaya). 


SCRIVENOR (J. B.) (1931) (pp. 62-71) used the name Malayan 
Trias to replace that of Malayan Gondwanas (q.v.) and the 
Tembeling Series (q.v.) used in earlier publications. NEWTON 
(R. B. named one horizon the Myophoria Sandstone (q.v.) but 
this name did not come into general use. In the absence of 
palaeontological evidence to the contrary it has been the practice 
hitherto in Malaya to ascribe all rocks of arenaceous lithology 
to be Triassic system where they can be matched with litholo- 
gically similar rocks of proved Triassic age and where the strati- 
graphical relationship with adjacent rocks of the Calcareous Se- 
ries (qd. v.) is known. The best exposure occurs in the State of 
Pahang where the Triassic rocks form the upper portions of the 
highest mountains of the Malay Peninsula (Gunong Tahan 7186 
feet). 

ALEXANDER (J. B.) (1954) (pp. 29-30) working in the Bentong 
area, State of Pahang, adopted the name Younger Arenaceous 
Series (q. v.) for these prominently arenaceous rocks in order 
to distinguish them clearly from the Older Arenaceous Series 
(q. v.) of lithologically similar sediments of doubtful but older 
age (see also 1940, p. 14). The rocks of the currently referred 
Younger Arenaceous Series (g.v.) have been subdivided into 
three facies as follows: the Rudaceous (or pebbly) Facies, con- 
taining ill-sorted argillaceous conglomerate beds; the Arenaceous 
(or sandy) Facies, comprising massive badly graded argillaceous 
grit, quartzite, subgreywacke and greywacke; and the Lutaceous 
(or argillaceous) Facies consisting of beds of shale, sandy-shale, 
argillite, and phyllite. 

The above cited facies of the Younger Arenaceous Series are 
irregularly developed in any one area. Field evidence shows that 
they are interbedded and that they can pass laterally and ver- 
tically one into the other. Interbedded tuffs, conglomerates and 
lavas of the Pahang Volcanic Series (g.v.) are often abundant 
and are commonly of intermediate or basic composition, as con- 
trasted with their virtual absence from the Older Arenaceous 
Series in Pahang. Work in the eastern foothills of the Main 
Range suggests that there are present in Malaya certain arena- 
ceous beds, previously believed to be Triassic, which may in fact 
be Carboniferous or even pre-Carboniferous in age (see also 
RICHARDSON (J. A.) (1946), pp. 217-229). 
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Fossils: of Triassic age, including marine organisms and 
terrestrial plant remains, have been described from a number 
of localities in Malaya (see SCRIVENOR (J.B.) (1931), pp. 64-68). 
They include Myophoria, Halobra, Chlamys valoniensis, Pteria 
pahangensis ?, Podozamites. For full list and authorities see 
references given below. Silicified wood believed to have been 
weathered out from arenaceous beds overlying andesite near 
Jerantut, Pahang, discovered by WILLBOURN (E.S.), was identi- 
fied by Epwarps (W.N.) (1933), pp. 236-241 as Dadoxylon 
schlerosum Walton (Upper Triassic). 


See also: MYOPHORIAN SANDSTONE, Malaya. 


References: SCRIVENOR (J.B.), WILLBOURN (E.S.) (1923), p. 
342; WILLBOURN (E.S.) (1926), pp. 310-317; SCRIVENOR (J.B) 
(1931), pp. 62-71: Epwarps (W.N.) (1933), pp. 236-241; SAVAGE 
(H. E.F.) (1937), pp. 14-16; IncHam (F.T.) (1938), pp. 16-18; 
RICHARDSON (J. A.) (1939), p. 23; RICHARDSON (J. A.), SERVICE (H.), 
ALEXANDER (J.B.) (1940), p. 14; RICHARDSON (J. A.) (1946), pp. 
217-229); SERVICE (H.) (1948), pp. 18-19; ALEXANDER (J. B.) (1949), 
pp. 29-30; Savage (H. E.F.) (1949), pp. 19-20; RICHARDSON (J. A.) 
(1950), pp. 12-17; Ror (F.W.) (1951), pp. 22-29; FrrcH (F.H.) 
(1952), p. 16; Ror (F. W.) (1953), pp. 28-33; ALEXANDER (J. B.) 
(1954). 

See also : YOUNGER ARENACEOUS SERIES, Malaya. 

(J.B. ALEXANDER). 


U 
UPPER ARENACEOUS SERIES .................. Triassic 
(Malaya). 
See also : YOUNGER ARENACEOUS SERIES, Malaya. 
V 
VISEANE HE RUE. AAO ESTER Carboniferous 


(in Malaya). 


Murr Wood (H.M.) (1948), Malayan Lower Carboniferous 
fossils and their bearing on the Visean palaeogeography of Asia, 
Brit. Mus. Publ., pp. 1-18. See also: Frrcu (F. H.) (1952) (pp. 18- 
27) for description of fossiliferous Calcareous Series rocks in 
which brachiopods and the first trilobites found in Malaya were 
discovered by FrrcH in the Kuantan basin of the State of 
Pahang. These fossils definitely date the rocks as of Lower Car- 
boniferous (Visean) age and are notably as including specimens 
of a new genus and species of Linguaphillipsia terapaiensis by 
STUBBLEFIELD (C.J.), as well as «Phillipsia» sp. (see Mum- 
Wood (H.M.), pp. 97-102). 


See also : CARBONIFEROUS, Malaya. (J.B. ALE ER) 
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ne IN AG A V d ES ett ivi Tees Quaternary 
(Malaya). 


SCRIVENOR (J.B.) (1928) (Geol. Surv. F.M.S. Ann. Rep. 1928, 
p. 9) proposed this name for a deposit of loosely consolidated 
rhyolite ash which had been found on Tanjong Perak Estate, 
State of Perak. The deposit had a maximum recorded thickness 
of 29 feet and overlay beds of alluvium at a height of about 150 
feet above sea-level. 


j ScRIVENOR (J.B.) (1930) (p. 385) later abandoned the name 
in favour of Recent Rhyolite Ash (q.v.) and subsequently Pleis- 
tocene Rhyolite Ash (q. v.). 


See also : PLEISTOCENE RHYOLITE ASH, Malaya. 
(J.B. ALEXANDER). 


W 


WESTERN BOULDER CLAYS ........ Age ? (Quaternary) 
(Malaya). 


SCRIVENOR (J.B.) (1913) (The geology & mining industry of 
the Kinta District, Perak, pp. 29-31, 37-42) applied the name to 
boulder clay deposits occurring on the west side of the Kinta 
valley, State of Perak. Whereas these boulder clays were first 
described as deposits of uncertain age and possible glacial origin, 
it is now believed that their origin is similar to that of the Tekka 
clays (g.v.) on the east side of the Kinta valley. All these boul- 
der clays are believed to be the result of the weathering and 
collapse of argillaceous schists and other rocks originally inters- 
tratified with Carboniferous (and ? Permian) limestone which has 
now been entirely dissolved away. The Western Boulder Clays 
differ from the Gopeng Beds (q.v.) and the Tekka clays (q. v.) 
in that the included boulders of tourmaline-corundum rocks 
(q. v.) are restricted to the west, whereas boulders of pure co- 
rundum rock are restricted to the east side of the Kinta valley. 
Some of the Western Boulder Clays contain tin-ore in quantities 
sufficient for mining. 

See also : Jones (W.R.) (1916), pp. 165-197; Rasrarr (R.H.) (1927), pp. 334- 
335: Scrivenor (J.B. (1931), pp. xu-xiv, 71; WILLBOURN (E.S.) (1936), p. 263. 


The name is no longer in use as a formation unit. 
(J.B. ALEXANDER). 


YOUNGER ALLUVIUM mamam si etagers sd» Quaternary 
(Malaya). 
Service (H.) in 1954 decided to adopt the name Younger 
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(Younger alluvium, continued) 


Alluvium in place of Recent Alluvium for all the more recent 
alluvial deposits in Malaya. 
See also : PLEISTOCENE and RECENT, Malaya. 


(J. B. ALEXANDER). 


YOUNGER ARENACEOUS SERIES ................ Triassic 

(Malaya). 

ALEXANDER (J. B.) (1954) (not yet published Geol. Surv. Mal. 
Mem. No. 8, Pahang, Bentong) applied this name to the series 
of arenaceous rocks found in the State of Pahang which have 
been proved on palaeontological evidence, or thought on struc- 
tural evidence, to be Triassic in age. 

This name distinguishes them clearly from the Older Arena- 
ceous Series (q. v.) of the lithologically similar rocks older than 
the Calcareous Series (q. v.). 

See also : TRIASSIC, Malaya. 

(J.B. ALEXANDER). 
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STRATIGRAPHICAL INDEX 


Indeterminated : Benta Granite-syenite complex, Bukit Timay 
igneous complex: Gunong Benom Range granite-syenite com- 
plex; Hybrid basic rocks. 


Lower Palezoic : Older Granite. 
Carboniferous to Triassic : Pahang volcanic series. 


Carboniferous : Amphibole schist series; Arenaceous formation; 
Arenaceous series; Basic group; Chert series; Foothills for- 
mation; Lower Arenaceous series; Older arenaceous series; 
Older schists; Quartzites and schists formation; Raud series; 
Schist series; Shale-quartzite series; Visean. 


Carboniferous and (?) Permian : Argillaceous series; Calcareous 
formation; Calcareous series; Carboniferous; Malayan Carbo- 
niferous; Malayan Permian; Permian; Permo-Carboniferous; 
Tourmaline-corundum rocks. 


Triassic : Gondwana rocks; Malayan Gondwana rocks; Malayan 
Trias; Myophorian sandstone; Quartzite and shale series: 
Tembeling series; Triassic; Upper Arenaceous series; Younger 
arenaceous series. 


Mesozioc or (?) lower Tertiary: Gunong Benom granite; Main 
Range granite. 


Tertiary : Malayan Tertiary; Tertiary. 


Miocene : Batu Arang coal measures; Enggor coal measures; Se- 
langor coal-measures. 


Quaternary :Gopeng beds; Granite wash; High level alluvium; 
Malayan Pleistocene and recent; Older alluvium; Pleistocene 
and recent; Pleistocene Rhyolite ash; Recent alluvium; Re- 
cent rhyolite ash, Tekka clays; Vitrite; Western Boulder 
clays; Younger alluvium. 


ALPHABETICAL INDEX 
(Malaya) 


(Cross-references in italics) 


Amphibole schist series. 
Arenaceous formation. 
Arenaceous series. 
Argillaceous series. 

Basic group. 

Batu Arang coal measures. 
Benta Granite-syenite complex. 
Bukit Timay igneous complex. 


Calcareous formation. 
Calcareous series. 
Carboniferous. 

Chert series. 


Enggor coal measures. 
Foothills formation. 


Gondwana rocks. 

Gopeng beds. 

Granite wash. 

Gunong Benom granite. 

Gunong Benom Granite-syenite 
complex. 


High Level Alluvium. 
Hybrid Basic rocks. 


Lower Arenaceous series. 


Main Range Granite. 
Malayan Carboniferous. 
Malayan Gondwana rocks. 
Malayan Permian. 

Malayan Pleistocene & Recent. 
Malayan Tertiary. 

Malayan Trias. 

Myophorian Sandstone. 


Older Alluvium. 

Older Arenaceous series. 
Older Granite. 

Older Schist. 


Pahang Volcanic series. 
Permian. 
Permo-Carboniferous. 
Pleistocene & Recent. 
Pleistocene Rhyolite ash. 


Quartzite and shale series. 
Quartzites '& Schists formation. 


Raub series. 
Recent Alluvium. 
Recent Rhyolite ash. 


Schist series. 
Selangor coal measures. 
Shale-quartzite series. 


Tekka clays. 

Tembeling series. 

Tertiary. 
Tourmaline-Corundum rocks. 
Triassic. 


Upper Arenaceous series. 


Visean. 
Vitrite. 


Western Boulder clays. 


Younger Alluvium. 
Younger Arenaceous series. 
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